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ABSTRACT 
This research looks at conceptions of c r e a t i v i t y and at thB question 
of i t s measurement in the broad context of psychological assessment and 
the p o t e n t i a l i t i e s of mental t e s t s * I t f a l l s into three parts. 
The studies described in Pert 1 es t a b l i s h , by c o r r e l a t i o n a l and 
f a c t o r i a l techniques, that " c r e a t i v i t y " implies an integrated range of 
a b i l i t i e s , represented by divergent thinking t e s t s , which although related 
to i n t e l l i g e n c e i n subjects of average I.Q., remains f a c t o r i a l l y d i s t i n c t 
from i t . 
This "dimensionality" issue i s affected by individual differences in 
motivation which are aroused by the conditions of t e s t administration; 
Part 2 looks at the effects of three s i t u a t i o n a l factors on divergent test 
scores. The atmosphere i n which they are administered ( p l a y - l i k e as 
d i s t i n c t from t e s t - l i k e ) , the modes of stimulus presentation ( r e e l objects 
or verbal stimuli) end response (written or spoken) are shown to a f f e c t 
performance; i t i s concluded, however, that eituetionally-produced 
individual differences in motivation ere overridden by thoee existing i n 
capacity. 
The reeearch described in Part 3 extends the study of the " p l a y f u l -
ness" of t e s t situetions by re l a t i n g divergent t e s t scares to measures of 
free play. The theoreticel j u s t i f i c a t i o n for t h i s relationship i s 
elaborated in Chapter 6, and i t i a tested empirically in Chapters 7 end 8 
by s t u d y i n g c h i l d r e n 1 s adaptations to the seme ( i n i t i a l l y novel) toys on 
four separate occasions and by observing thB effects of different play 
in s t r u c t i o n s . I t i s concluded that there are q u a l i t a t i v e end quantitative 
differences in the ways in which children "learn through play", and that 
i v 
these are determined by individual differences i n a b i l i t i e s such as 
divergent thinking. 
The issuee which are raised by mixing the psychometric conetruct 
system with one which doas not emphasise a b i l i t i e s are discussed i n 
Chapter 9. The implicetions of t h i s work for the "mental testing 
movement" are outlined, end some suggestions for further research...ere made. 
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INTRODUCTION* THE SCOPE OF CREATIVITY RESEARCH 
The p r o l i f e r a t i o n of psychological studies of " c r e a t i v i t y " over the 
l a s t 20 or 30 years has been remarkable* Although empirical studies of 
"genius" had been undertaken towards the end of the l e s t century (e.g* 
Galton, 1870; Havelock E l l i s , 1904), the investigation of creative 
a b i l i t i e s i n the general population was considered to bB beyond the reach 
of psychological methods. A d i s t i n c t turning point was J.P. Guilford'B 
(1950) presidential address to the American Psychological Association; 
the work of hie leboratory at the University of Southern C s l i f o r n i a was 
responsible for the resurgence of i n t e r e s t i n the subject. Since then, 
a vest number of studies of many di f f e r e n t aepecte of " c r e a t i v i t y " heve 
been c a r r i e d out; the Journal of Creative Behaviour wae established i n 
1967* Attitudes towards the study of c r e a t i v i t y , moreover, have changed 
i n the l a s t few years. Early eigne that i t represented a "bandwagon" or 
" c u l t " topic, which would eventually become yet another diecarded educa-
ti o n a l fad, were not borne out. Instead, ae Freemen, Butcher end 
C h r i s t i e (1971) point out, " I t i s now accepted i n erudite end conservative 
c i r c l e s : a review of the appropriate major learned journals and abstracts 
i n education and psychology shows that a s i g n i f i c a n t number of sub-sections 
have been established under the general heeding " c r e a t i v i t y " " . (p.74). 
Unfortunately, t h i s rspid growth of research has not occurred i n 
any organised or systematic way. Yamamoto's (1965b) view - which he c e l l s 
"a blind man's report on the elephant" - 1B that divarse presuppositions 
end definitione of c r e a t i v i t y have given r i s e to different research 
B t r a t e g i e e , producing a diffuee, unco-ordinated body of evidence* Ae a 
reeult, " c r e a t i v i t y " i s used by dif f e r e n t workers to mean dif f e r e n t things. 
I t i s beet regarded, i n s psychological context, as a convenient shorthand -
ROIEROE 
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as an "umbrella" term which incorporates aspects of a b i l i t y , personality, 
a f f e c t and motivation. 
Several good reviews of the c r e a t i v i t y l i t e r a t u r e have appeered 
over the l e s t ten yeare, often c l a s s i f y i n g studies into those emphasising 
the person, the process, the product and measurement. TheBe have appeared 
in such sources as Stein and Heinze (196D), Parnas and Harding (1962), 
Golann (1963), Taylor and Barron (1963), Taylor (1964), Mooney and Razik 
(1967), ParneB (1967), Pernes and Brunelle (1967), Aresteh (1968), Delias 
and Gaiar (1970) and Vernon (1970). One of the most recent and comprehen-
sive reviews i s that of Freeman, Butcher and C h r i s t i e (1971). They have 
c l a s s i f i e d the study of c r e e t i v i t y according to subject metter (Art, 
Engineering, Literature, Science etc.)) methods of investigation 
(psychometric techniquee, psychoanalytical methods, the comparison of 
matched experimental groups, c l i n i c a l and case studies) and kinds of 
theo r e t i c a l approach ( i n t e l l i g e n c e end a b i l i t i e s , personality c h a r a c t e r i s -
t i c s end education and tr a i n i n g ) * This introduction does not attempt to 
XBpaat theee reviews, but merely to outline the f i e l d , and to piece the 
present research i n perspective. 
Theories of Creative Thinking 
Early accounts of the creative process used the introspections of 
highly creative thinkers as t h e i r raw data; these have been collected by 
Harding (1940), Ghiselin (1952) and Vernon (1970). ThB introspections of 
the mathematician Henri Poincare have frequently been quoted to i l l u s t r a t e 
some of the mechanisms of creation (e.g. by Koestler, 1964). Poincare 
distinguished three important stages i n the a c t i v i t y which led to hie 
discovery of Fuchsian functions. He had worked on the problem for some 
3 
days, trying many different approaches without success. One evening, 
however, "Ideas rose i n crowds; I f e l t them c o l l i d e u n t i l pairs i n t e r -
locked, eo to speak, making a stable combination"• Poincara considered 
t h i s to be en e s s e n t i a l l y unconscious reaction to the information which 
had been consciously collected* F i n a l l y , Poincare formalised his d i s -
covery by epplying normal mathematical techniquea. Wallas (1926) 
suggested four stages of the creative procees which confirm Poincare's 
account, end which have been accepted, with minor veriations, by most 
subsequent workers. Prepsration involves the co l l e c t i o n of information 
relevent to the problem; t h i s must be carri e d out i n a f l e x i b l e manner 
which precludes stereotyped approaches. Incubation centres on the 
unconscious processes which Poincare saw as important; the problem, and 
possible solutions, became more c l e a r l y defined. Illumination, perhepe 
the most d i f f i c u l t stage to predict, or to explain psychologically, i s 
the "Eureka" experience i n which e s p e c i f i c solution i B defined. This 
solution i s "worked out", or formalised, by v e r i f i c a t i o n . 
Patrick (1935, 1937, 1955) attempted to reproduce thsss hypothesised 
stages of the creative process i n e s e r i e s of laboratory s t u d i s B . She 
investigated the writing of a poem, the painting of a picture and the 
eolving of a s c i e n t i f i c problem. Two matched groups of subjects - one 
consisting of trained professionals, the other of non-specialists - were 
given stimulus objeots such as a Milton poem. The a c t i v i t y with which 
they responded to these s t i m u l i wee observed and recorded, ueing severel 
reporting devices. Analysis of her r e s u l t s led Patrick to confirm the 
existence of the four stages outlined by Wallas. 
The way i n which these etages appear i n the work of individual 
thinkers w i l l vary widely, often diverging from the t y p i c a l pattern out-
lined here. This pattern serves, a l b e i t at a f a i r l y gross l e v e l , to 
provide a generel framework within which more s p e c i f i c aspects of the 
creative process can be studied. 
(a) Psychoanalytic theories 
Psychoanalytic theories of c r e e t i v i t y centre upon the role of 
unconscious processss, which were seen to be important i n the previous 
B s c t i o n . Freud (1910) d i s t i n g u i s h e d two main kinda of process which 
were seen to r e g u l a t e cognitive a c t i v i t y - primary process end secondary 
process. Primary process thinking i s diffuse and undirected; i t i s 
e s s e n t i a l l y global or evncretic such thet apparently contredictory or 
unrelated ideas csn co-exist, end possibly combine. Secondary process 
thinking i s the r e g u l a t e d , f o c a l a c t i v i t y which governs r s t i o n a l behaviour 
The admittance of primary process material into an individual'e thinking, 
which i s otherwiae predominated by secondary process, i s seen as being 
regulated by the ego. I f the c o n f l i c t i n g ideas comprising primary 
process material are unacceptable to the ego, they are repreesed, and 
neurotic distortions csn occur (Kubie, 1958). Creative thinking occure, 
however, i n individuals whose qgo-etrength i s s u f f i c i e n t to admit t h i s 
materiel without being overwhelmed by i t - c r e a t i v i t y i s therefore 
characterised by "regression i n the service of the ego" ( K r i s , 1950)* 
Pine end Holt (1960) attempted Bn empirical t e s t of t h i s theory by 
assessing the amount ae well as the control of primary process expression 
by individuals on a range of projective t e s t s * They found thet the 
quality of imaginative productions wee related to the control rather then 
to the amount of primary proceee material. Creative thinking thue 
requires a balance between primary and secondary procsBsss; i t requiree 
the capacity to "euepend l o g i c a l consideretione temporarily and to think 
i n novel and poeeibly nonlogical and unconventional waya, and the c a p a c i t y 
voluntarily to stop t h i s regressive mode of functioning end to return to 
more secondary process modes of functioning where the novel thoughts are 
pieced i n appropriate and r e a l i s t i c contexts" ( B l a t t , A l l i s o n and 
F e i r s t e i n 1969, p.2B6). 
(b) Associative theories 
One of the recurrent features of the introspective reports of 
creative individuale, which were mentioned B a r l i e r , i s the emphasis on 
the association of previously unrelated elements i n creative products* 
Mednick (1962) has developed en associative theory of c r e a t i v i t y , which he 
defines as "the forming of associative elements into new combinations which 
either meet specified requirements or are i n some way useful" (p.221). 
This formetion of new combinations can occur i n three ways, by serendipity 
(usually accidental contiguities of s t i m u l i ) , by s i m i l a r i t y between the 
aasociative elements or the st i m u l i which e l i c i t them, or by mediation by 
some common elements Mednick'e operationalisation of t h i s theory haa 
centred on individuel differencee i n "associative a b i l i t y " • Given a 
stimulus such as the word "table", i t i s possible to construct an i n d i v i -
dual's associative response hierarchy according to the order, and the degree 
of uniqueness, of hi s responses* The creative individual i s seen to 
produce r e l a t i v e l y unstereotyped associates i n i t i a l l y , and as being able 
to continue producing more remote, ones* Platting the strength of hie 
associetee (as measured, for example, by speed of response) against t h e i r 
degree of uniqueness gives r i s s to a shallow slope, as shown i n Fig* 1. 
The l e s s creative individual, however, haa a steep associativa hierarchy: 
hie i n i t i a l , stereotyped associates i n h i b i t the production of further, 
more unique ones. 
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On t h i s basis, Mednick has devised a teat of c r e a t i v i t y . In the 
"Remote Associates Test" (R.A.T.), subjects ere presented with sets of 
three words drawn from mutually remote aaeociative c l u s t e r s (e.g. " r a t 
blue cottage") and asked to provide a fourth word which ssrves as a 
s p e c i f i c associative l i n k between them ("cheese"). Mednick claims to 
heve standardised and valideted the R.A.T. to some extent; he reporte 
correlationa with faculty retinge of the c r e a t i v i t y of students i n an 
a r c h i t e c t u r a l design course, with ratings of the reeeerch c r e a t i v i t y of 
postgraduate psychology students, and with i n t e r e s t s i n "creative" 
occupations such as journalism and a r t . There i s evidence, however 
(e.g. Cropley, 1966), that the a b i l i t i e e tapped by the R.A.T. ere closer 
to "convergent", directed thinking than to those relevant i n c r e a t i v i t y ; 
Wallech and Kogan (1965) point out that the experimenter i s i n the rather 
u n r e a l i s t i c position of knowing a supposedly "creative" response before 
i t i s given. Wallach end Kogan's research, although based on the same 
essociative theory, emphasises the process of producing associations 
rather then the product of t h i s s c t i v i t y . 
This point r a i s e s a more general objection to Mednick's operation-
a l i s a t i o n of the difference between " o r i g i n a l i t y " and " c r e a t i v i t y " . 
Mednick sees c r e a t i v i t y as the r e s u l t of the imposition of requirements 
on o r i g i n e l i t y . "Thus, 7,363,474 i s quits an o r i g i n a l anawer to the 
problem "How much i s 12 + 127" However, i t i e only whan conditiona are 
such that t h i s answer i s u s s f u l that we can also c a l l i t creative" (1962, 
p.221). The R.A.T. i s thus a t e s t of c r e a t i v i t y rather than one of 
o r i g i n e l i t y . Hood (1969) has objected that t h i s d i s t i n c t i o n i s en 
arbitrary one i n that the c r i t e r i a of "usefulness" or "meeting specified 
requirements" are impossible to determine i n any given case; they depend 
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upon the s i t u a t i o n . Wallach (1970) moreover, argues that the crux of 
the c r e a t i v i t y iesue "revolves around the process of generating or produc-
ing associates without regard to evaluating them for relevance or applic-
a b i l i t y to a problem or task". (p.1254). 
Mednick's associative theory i s c l e a r l y baaed on S - R principles; 
Cropley (1967) c l a s s i f i e e i t as such, and much of Mednick's terminology 
derives from learning theory. This i s by no moons obvious i n the case of 
Wallach and Kogan'e approach, however; although also "associativa", i t 
emphaeieee the active role of the individual, governed by his preferred 
modes of cognitive functioning, i n creative thought. Koestier's (1964) 
orientation i s also e s s e n t i a l l y cognitive, although hie theory i s based on 
associative p r i n c i p l e s . He explaine the creative act in terms of what he 
c a l l e a "bisociation" of two hitherto seperete end habitually incompatible 
frames of reference, or "metricee" of behaviour. Whereas problem-solving 
occurs by means of aesociative thought on B i n g l e "planes of thought", 
bisociation involves the combination of a c t i v i t i e s on two such planes. 
Although the status of associative explanations as S - R theories 
i s unclear, the approaches described i n the next section form a more 
unified attempt to study the problems of " c r e a t i v i t y " . 
(c) Cognitive approaches 
Vinacke (1952) saw creetive a c t i v i t y as a combination of problem-
solving and imagination; the work of the Geetalt psychologists, particu-
l a r l y that of Wertheimer, i s s t i l l important i n coneidering the f i r s t of 
thess components. Kohler'e (1957) famous sxperiments with chimpanzees 
demonstrated how the re-structuring of elements in t h e i r perceptual f i e l d s 
could produce e sudden "insight" which led to a creative aolution. The 
concept of r e - o r g a n i s a t i o n of the elements of problems was e x t e n s i v e l y 
s t u d i e d by Duncker (1945); and Wertheimer (1945) showed t h a t productive 
t h i n k i n g , which was based upon i t , was a continuous process which formed 
the b a s i s of the c r e a t i o n s of great s c i e n t i s t s as w e l l as of c h i l d r e n ' s 
attempts to s o l v e simple geometric problems. More r e c e n t l y , N.R.F. Maier 
and h i s a s s o c i a t e s (e.g. Maier, J u l i u s and Thurber, 1967; Maier and Burke, 
1968; Maier and Janzen, 1969) have followed t h i s l i n e of r e s e a r c h by 
i n v e s t i g a t i n g the ways i n which given information i s re - o r g a n i s e d by 
s u b j e c t s i n experimental t a s k s which i n v o l v e problem-solving, and c r e a t i v e 
w r i t i n g . 
Most of the c o g n i t i v e approaches to c r e a t i v i t y , however, have been 
concerned with the ways i n which c r e a t i v e i n d i v i d u a l s come to g r i p s with 
t h e i r environment;. with t h e i r c h a r a c t e r i s t i c s t y l e s of a c t i v i t y , and 
with the s t r u c t u r e s which u n d e r l i e these s t y l s s . We s h a l l look a t these 
i n t u r n . 
( i ) C r e a t i v i t y and c o g n i t i v e s t y l e . 
The b a s i s of the c o g n i t i v e approach i s t h a t new data t h a t appsar 
i n the i n d i v i d u a l ' s environment ere approached i n such a way as to render 
them "meaningful" by r e l a t i n g them to previous e x p e r i e n c e s . T h i s i s done 
by c a t e g o r i s i n g , or c o n c e p t u a l i s i n g , the new events i n terms of the e x i s t -
ing conceptual framework. Wallach and Kogan (1965) have painted out t h a t 
although these two terms a r e oft e n employed i n t e r c h a n g e a b l y , they are 
a n a l y t i c a l l y d i s t i n g u i s h a b l e . C a t e g o r i s a t i o n i s seen as a problem i n 
breadth ( p r e f e r e n c e f o r hrnarl or narrow c a t e g o r i e s ) whereas c o n c e p t u a l i s a -
t i o n i s seen to emphasise the s t r u c t u r a l and content c h a r a c t e r i s t i c s of 
c a t e g o r i e s . Wallach and Kogan compared the performances of s u b j e c t s with 
high and low s c o r e s on psychometric measures of c r e a t i v i t y and i n t e l l i g e n c e 
on two t a s k s designed to measure c a t e g o r i s a t i o n and c o n c e p t u a l i s a t i o n . On 
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the Pettigzew (1958) Category Width Teat, s u b j e c t s a r e given the c e n t r a l 
tendency v a l u e f o r a category, and aeked to est i m a t e the most d e v i a n t 
members of t h a t category from the m u l t i p l e - c h o i c e a l t e r n a t i v e s provided. 
Wallach and Kogan found t h a t high s c o r e s on the c r e a t i v i t y measures were 
a s s o c i a t e d with broad c a t e g o r i s e ; t h i s wee p a r t i c u l a r l y n o t i c e a b l e i n 
the caBe o f the g i r l s * Gerdner and Schoan's (1962) O b j e c t S o r t i n g T e s t 
waa the ot h e r measure of c o g n i t i v e s t y l e used; i n t h i s t e s t , s u b j e c t s 
are presented with a d i v e r s e a r r a y of common o b j e c t s to be s o r t e d i n t o 
groups which e re " e q u i v a l e n t " i n some r e s p e c t . The way i n which t h i s 
grouping i s c a r r i e d out cen be ueed aa an index of c o n c e p t u a l i s a t i o n as 
w e l l es o f breadth of c a t e g o r i s a t i o n . Wallach and Kogan found t h a t the 
previoue r e s u l t l i n k i n g c r e a t i v i t y with breedth of c a t e g o r i s a t i o n was 
only p a r t i a l l y confirmed i n t t h e c a s e of the boys; th e r e were, however, 
more meaningful r e s u l t s when the "conceptual" i n d i c e s were a p p l i e d to 
o b j e c t - s o r t i n g performances* A f t e r Kagan, Moss and S i e g e l (1963), the 
reaeone given by s u b j e c t s f o r t h e i r groupings were c l e e s i f i e d as 
d e s c r i p t i v e ( e . g . s h a r i n g of co n c r e t e e t t r i b u t e e ) , i n f e r e n t i a l ( e . g . 
common usage o r l o c a t i o n ) o r r e l a t i o n a l (common r e l a t i o n s h i p s r a t h e r then 
a t t r i b u t e s ) . The authors found t h a t high c r e a t i v i t y s c o r s r s tended to 
e x h i b i t a balanced usage of the i n f e r e n t i a l and r e l a t i o n a l s t y l e s ; t h i s 
wee p e r t i c u l a r l y t r u e i n the c a s e of s u b j e c t s who had a l s o obteined high 
i n t e l l i g e n c e s c o r e s . 
Perheps the most d e t a i l e d a n a l y s i s of the s t r a t e g i e s employed i n 
concept formation was t h a t of Bruner, Goodnow and A u s t i n ( 1 9 5 6 ) . They 
examined the ways i n which s u b j e c t s l e e r n t the d e f i n i n g a t t r i b u t e s of 
experimentally-determined concepts, and showed t h e t s t r a t e g i e s were adopted 
to r e g u l a t e the " c o g n i t i v e a t r a i n " ( l o a d on memory) end amount of r i s k 
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i n v o l v e d i n the problem s i t u a t i o n s . Wilson (1971)* i n a study c a r r i e d 
out i n Durham, hypothesised t h a t s u b j e c t s with high c r e a t i v i t y s c o r e e 
would be w i l l i n g to adopt more r i s k y s t r a t e g i e s than low s c o r e r e , and 
t h a t thsy would show more change i n t h e i r s t r a t e g i e s when the experimen-
t a l c o n d i t i o n s were chenged to produce a g r e a t e r degree of r i s k . The 
farmer hypothesis wee not wholly confirmed by the r e e u l t s of her 38 
undergraduate s u b j e c t s , but the l e t t e r one WBB; high c r e a t i v i t y s c o r e r s 
tending towards more r i s k y s t r a t e g i e s when t h e i r c h o i c e of a c t i o n was 
r e s t r i c t e d . Wilson's r e s u l t s p r o v i d s p a r t i a l support f o r the view, 
expressed by s e v e r a l workers (e.g. McClelland, 1963; Roe, 1963; Anderson 
end Cropley, 1966; Pankove and Kogan, 1968) t h a t r i s k t a k i n g i s a c r i t i c a l 
e t t r i b u t e of the c r e a t i v e i n d i v i d u a l . 
The work of W i t k i n and h i s a s s o c i a t e s (Witkin. e t e l . , 1954, 1962) hoe 
many p o i n t s of convergence with the c o g n i t i v e r e s e a r c h a l r e a d y mentioned. 
Much of Witkin's r e e e a r c h has been based on three p e r c e p t u a l taeke; the 
Body-Adjustment T e s t , the Rod-end-Frame T e s t and the Embedded-Figure T e s t . 
Each of t h e s e r e q u i r e s the s u b j e c t to keep en item ( h i s body, a luminous 
rod, e t c . ) s e p a r a t e from the context of which i t i s a p a r t . S u b j e c t s who 
were capable of d e e l i n g a n a l y t i c a l l y with the s i t u a t i o n i n t h i s way were 
designated " f i e l d - i n d e p e n d e n t " by Witkin; the more general c o g n i t i v e 
s t y l e a s s o c i a t e d with the e b i l i t y to "break up" embedding c o n t e x t s wee 
termed the " a n a l y t i c f i e l d approach". Wi t k i n (1954) diecueeed the 
r e l a t i o n s h i p s between t h i s approach and c r e a t i v i t y , a l b e i t r a t h e r b r i e f l y ; 
and Spotte end Meckler (1967) i n a Btudy of 138 male undergraduates, 
demonstrated t h a t i n d i v i d u a l s with f i e l d - i n d e p B n d s n t c o g n i t i v e s t y l e s 
s c a r e d c o n s i s t e n t l y more h i g h l y on psychometric c r e a t i v i t y t e s t s than 
i n d i v i d u a l s with field-dependent o r i e n t a t i o n s . Subsequent s t u d i e s ( e . g . 
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Bloomberg, 1967, 1971) have c a s t doubt upon t h i s f i n d i n g however, and the 
r e l a t i o n s h i p remains u n c l e a r . 
( i i ) C r e a t i v i t y and c o g n i t i v e s t r u c t u r e . 
5 e v e r a l workers (e.g. S c o t t , 1963; B i e r i e t a l . , 1966) have emphasised 
the r o l e of c o g n i t i v e s t r u c t u r e s i n the s t y l e s which have been demonstrated 
by Witkin and o t h e r s . S c o t t (1963) examined the " d i f f e r e n t i a t i o n " , " r e l a t e d -
ness", and " i n t e g r a t i o n " of c o g n i t i v e s t r u c t u r e s ; perhaps the most el a b o r a t e 
account of these p r o p e r t i e s i s to be found i n "conceptual systems theory" 
(Harvey, Hunt and Schroder, 1961; Schroder, D r i v e r and S t r e u f e r t , 1967). 
A person's concepts are seen as ordered according to c e r t a i n o r g a n i s a t i o n a l 
p r i n c i p l e s , and four d i f f e r e n t l e v e l s of " i n t e g r a t i v e complexity" are 
d i s t i n g u i s h e d by Schroder, D r i v e r and S t r e u f e r t . I n d i v i d u a l s with high 
l e v e l s of i n t e g r a t i v e complexity are seen to be capable of g r e a t e r adaptation 
to changes i n the environment, g r e a t e r f l e x i b i l i t y and non-stereotypy of 
thought, and of generating a b s t r a c t laws about t h e i r environment which 
e x i s t a t a high l e v e l of g e n e r a l i t y . The person a t a low l e v e l , however, 
e x h i b i t s stereotyped t h i n k i n g which i s anchored i n e x t e r n a l c o n d i t i o n s . 
Tuckman (1966} produced some e m p i r i c a l evidence which shows how t h i s theory 
r e l a t e s to c r e a t i v e t h i n k i n g . I n h i s study of 126 nav a l c a d e t s , Tuckman 
showed th a t the g r e a t e r the i n d i v i d u a l ' s i n t e g r a t i v e complexity (as measured 
by the " I n t e r p e r s o n a l T o p i c a l Inventory" as w e l l as the more common "Sentence 
Completion T e s t " ) , the more l i k e l y he i s to produce c r e a t i v e responses to 
psychometric t e s t s . 
The c r e a t i v e i n d i v i d u a l i s thus charart.nrised, i f 1 the c o g n i t i v e 
domain, by the breadth of h i s c a t e g o r i e s , h i s w i l l i n g n e s s to take r i s k s , 
h i s c a p a c i t y to a n a l y s e and "break away" from h i s environment and the 
complexity and i n t e g r a t i o n of h i s c o g n i t i v e s t r u c t u r e s . The next s e c t i o n 
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c o n c e n t r a t e s on f e a t u r e s which a r e more commonly thought o f as " p e r s o n a l i t y " , 
r a t h e r than " c o g n i t i v e " c h a r a c t e r i s t i c s . 
C r e a t i v i t y and P e r s o n a l i t y 
Some re v i e w e r s ( e . g . D e l i a s and Gai e r , 1970; Freeman, Butcher and 
C h r i s t i e , 1971) have concluded t h a t d i f f e r e n c e s i n c r e a t i v i t y a r e more 
r e l a t e d to p e r s o n a l i t y than to c o g n i t i v e t r a i t s * T h i s appeared to be 
tr u e i n the pio n e e r i n g work o f Anne Roe (1951, 1952, 1953) who made 
d e t a i l e d s t u d i a s o f the p e r s o n a l i t y t r a i t s o f s c i e n t i s t s ( b i o l o g i s t s , 
p h y s i c i s t s and s o c i a l s c i e n t i s t s ) who were acknowledged aa h i g h l y c r e a t i v e . 
Using a wide v a r i e t y of i n t e r v i e w , p r o j e c t i v e and psychometric techniques, 
she found t h a t high l e v e l s of p e r s i s t e n c e end motivation were more c h a r a c -
t e r i s t i c of eminent s c i e n t i s t s than were high l e v e l s o f i n t e l l i g e n c e , with 
l e s s p e r s i s t e n c e . She a l s o found t h e t b i o l o g i c e l end p h y s i c a l e c i e n t i e t s 
tended to show emotional "withdrawal" whereas s o c i a l s c i e n t i s t s d i d not; 
they hsd l i t t l e i n t e r e s t i n i n t e r p e r s o n a l r e l a t i o n s , o f t e n appearing "shy" 
or " i s o l a t e d " , end p r e f e r r e d c oncrete r e a l i t y to the imaginary. One 
c h a r a c t e r i s t i c possessed by a l l the c r e a t i v e s c i e n t i s t s , however, was a 
marked degree o f independence, of t e n a l l i e d with a w i l l i n g n e s s to work 
hard. 
Another mejor s e r i e s of s t u d i e s of the c h a r a c t e r i s t i c s of c r e a t i v e 
e d u l t s was c a r r i e d out, ueing the weekend " l i v i n g i n " technique, by 
Donald MacKinnon and h i s a s s o c i a t e s a t the I n s t i t u t e o f P e r s o n a l i t y Asseee-
ment end Resesrch ( I . P . A . R . ) , a t the U n i v e r s i t y o f C a l i f o r n i a ( e . g . 
MacKinnon, 1962a, 1962b, 1967; Barron, 1965, 1969). MacKinnon eupporte 
the consensus of opinion t h a t b i o g r a p h i c a l , temperamental end m o t i v a t i o n a l 
f a c t o r s a r e more important than c o g n i t i v e ones i n c r e s t i v i t y ; psrhaps h i s 
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b e s t known study was t h a t of 124 American a r c h i t e c t s (MacKinnon, 1962a). 
These were d i v i d e d i n t o three groups, r e p r e s e n t i n g d i f f e r e n t l e v e l s of 
c r e a t i v e t a l e n t , on the b a s i s o f r a t i n g s by e x p e r t s , and e x t e n s i v e l y 
s t u d i e d with a wide range of p e r s o n a l i t y q u e s t i o n n a i r e s , a t t i t u d e s c a l e s 
and o t h e r p s y c h o l o g i c a l t e s t s . MacKinnon found t h a t the more c x a a t i v e 
groups tended to emphasise t h e i r i n v e n t i v e n e s s , i n d i v i d u a l i t y , enthusiasm 
and independence ( c o n c u r r i n g , i n t h i s l a t t s r c a s e , with the c o n c l u s i o n s of 
ROB) whsrsas the l e s s c r e a t i v e s t r e s s e d good c h a r a c t e r , r a t i o n a l i t y , and 
concern f o r o t h e r s . The c r e a t i v e groups were more emotionally "open", 
I B B S hidebound by c o n v e n t i o n a l b e l i e f s and r e s t r a i n t s , r e l a t i v e l y feminine 
i n t h e i r i n t e r e s t s and g e n e r a l l y higher then the population norma on s c a l e s 
measuring the tendency towards n e u r o t i c or p s y c h o t i c symptoms. 
Barron (1953), a l s o working e t the I.P.A.R., emphasised the impor-
tance of e b i p o l a r f a c t o r of "preference f o r complexity" ( a s opposed to 
s i m p l i c i t y ) , which he i s o l a t e d by a n a l y s i n g the responses of a wide renge 
of s u b j e c t s to the Barron - Welsh A r t S c a l e (1952). T h i s c o n s i s t s , 
b r i e f l y , of a s e r i e s o f I n d i a Ink drawings, v a r y i n g i n complexity, to which 
s u b j e c t s e r e simply asked to respond " l i k e " or"don't l i k e " * He found t h a t 
p r e f e r e n c e f o r the mors complsx s t i m u l i wes r e l a t e d to a wide range of 
t r a i t s such as p e r s o n a l tempo, v e r b a l f l u e n c y , i m p u l s i v e n e s s , expaneivenssB, 
o r i g i n a l i t y , s e n s u a l i t y , s e n t i e n c e , s e s t h e t i c i n t e r e s t , f e m i n i n i t y i n men, 
and independence of judgement, and i n a l a t e x paper (Barron, 1955) l i n k e d 
these d i r e c t l y with c r e a t i v i t y * Barron (1968) s t r e s s e d the importance of 
t h i s l a t t e r c h a r a c t e r i s t i c by r e p o r t i n g a study using the s m a l l group 
techniques of Asch ( e . g . Aech, 1951). I n Asch's s t u d i e s , " n a i v e " s u b j e c t s 
a r e placed i n a c o n f l i c t s i t u a t i o n i n which a group of experimental "stooges 
( b r i e f e d by the experimenter) unanimously defend a p r o p o s i t i o n which appears 
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to ba o b v i o u s l y erroneous. Nsive s u b j e c t e e i t h e r s t i c k to t h e i r own 
opinions ("independents", who u s u a l l y number about 25 per c e n t of the 
sample chosen) or conform to the p r e s s u r e of the group ( " y i e l d e r s " , who 
form the o t h e r 75 per c e n t ) . Barron found t h a t "independents" d e s c r i b e d 
themsslvBS as " a r t i s t i c " , ."emotional" end " o r i g i n a l " on the Gough A d j e c t i v e 
check l i s t , and t h a t they tended to e x h i b i t "preference f o r complexity" on 
the Barron - WBIBII A r t S e a l s . C r u t c h f i e l d (1955, 1962) has confirmed 
Barron*B f i n d i n g s u s i n g h i s own, more powerful v e r s i o n of the Asch t e c h -
i 
nique. He found t h a t non-conformera ("independente") were marked by t h e i r 
w i l l i n g n e e s to express impulses end of t h e i r freedom from compulsion about 
r u l e s , and produced normative data (1962) which showed t h e t more c r e a t i v e 
r e s e a r c h s c i e n t i s t s wBre l e e s conforming then a group of s c i e n t i e t e with 
lower p r o d u c t i v i t y . 
R.B. C a t t a i l c a r r i e d out another major s e r i e s of i n v e s t i g a t i o n s o f 
p e r s o n a l i t y f a c t o r s i n c r e a t i v i t y , which has been eummarised by C a t t e l l 
(1963) and C a t t a i l and Butcher ( 1 9 6 8 ) . C a t t e l l (1959) formed e q u a l i t a t i v e 
assessment of the p e r s o n e l i t i e s of c r e e t i v e s c i e n t i B t s by reviewing h i s own 
reeding of t h e i r b i o g r a p h i e s end autobiographies over a 20 y e a r p e r i o d , 
end concluded t h a t i n a d d i t i o n to t h e i r high i n t e l l i g e n c e , they were 
c h a r a c t e r i s e d by high ego s t r e n g t h , dominance, and non-conformity. The 
m a j o r i t y of C a t t a i l ' s work, however, has been psychometric r a t h e r then 
h i s t o r i o m e t r i c ; and has c e n t r e d on h i s 16 PF T e s t ( C a t t e l l end S t i c e , 
1955). 
C a t t e l l and Drevdehl (1955) compared the p e r s o n a l i t y p r o f i l e s of 140 
Bminent r e s e e r c h s c i e n t i s t s ( p h y s i c i s t s , b i o l o g i s t s and p s y c h o l o g i s t s ) with 
those of samples of the general population, and of u n i v e r s i t y teechere and 
a d m i n i s t r a t o r s (a c o n t r o l group, equal i n eminence to the r e s e a r c h s c i e n t i s t s ) . 
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Both the r e s e a r c h s c i s n t i s t s and the t e a c h e r / a d m i n i s t r a t o r c o n t r o l group 
scored higher than the ge n e r a l population on measures o f ego-strsngth, 
i n t e l l i g e n c e , dominance and s t r e n g t h o f s e l f - s e n t i m e n t ( s u p p o r t i n g 
C a t t a i l ' 8 (1959) h i s t o r i o m e t r i c r e s u l t s ) , snd t h e r e were some i n t e r e s t i n g 
d i f f e r e n c e s between them. The c r e a t i v e r e e e a r c h e r s were s i g n i f i c a n t l y 
more "schizothyme" ( i n t r o s p e c t i v e , r e s t r a i n e d end brooding i n manner) then 
the t e e c h e r / e d m i n i s t r e t o r e ; they were a l s o more r a d i c a l , more i n t e l l e c -
t u a l l y e e l f - e u f f i c i e n t and l e e s emotionally s t a b l e . 
C r o s s , C a t t a i l and Butcher (1967) confirmed these f i n d i n g s i n a 
B r i t i s h study o f 63 a r t i e t s . T h i s sample, acknowledged by e x p e r t s to be 
u n u s u a l l y t a l e n t e d , wee compered with a c o n t r o l group of 63 s u b j e c t s who 
had never p r a c t i s e d p a i n t i n g , and with a group of 28 c r a f t s t u d e n t s . The 
e r t i s t s were found to be more dominant, i n t e l l e c t u a l l y s e l f - s u f f i c i e n t snd 
" a u t i s t i c or bohemien" ( F a c t o r M) then the c o n t r o l group, end to ecore 
lower on the s c a l e s measuring emotional s t a b i l i t y and c o n s c i e n t i o u s n e s s . 
The group of c r a f t s t u d e n t s , i n t e r e s t i n g l y , obtained s c o r e s which were 
interm e d i a t e between those o f the a r t i e t s end the c o n t r o l s . 
S t u d i e s which heve attempted to l i n k c r e a t i v i t y with Eyeenck'e 
meeeures of i n t r o v e r s i o n - e x t r e v e r e i o n and neuroticiem - s t e b i l i t y heve 
concentrated upon t e s t s of d i v e r g e n t t h i n k i n g (which e r e d i s c u s s e d i n 
d e t a i l l e t e r ) , end have met with mixed r e s u l t s . White (1968) suggested 
t h a t s u b j e c t s c h s r e c t e r i e e d ee " e x t r a v e r t " snd " s t a b l e " by C a t t a i l ' s 16 PF 
T e s t obtainedhigher d i v e r g e n t t e s t s c o r e s than " i n t r o v e r t " snd " n s u r o t i c " 
p e r s o n a l i t y t y p s s r e s p e c t i v e l y , end d i S c i p i o (1971a) eupported the idee of 
a r e l a t i o n s h i p bstween e x t r a v e r e i o n and d i v e r g e n t t h i n k i n g , i n American, i f 
not E n g l i a h , samples. I n another paper, d i 5 c i p i o (1971b) suggssted t h a t 
the r e l e t i o n s h i p wee r a t h e r more complex. He found e t e b l e e x t r e v e r t e to 
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be s i g n i f i c a n t l y more f l u e n t on d i v e r g e n t t h i n k i n g t e s t s than s t a b l e 
i n t r o v e r t s i but t h a t n e u r o t i c e x t r a v e r t s and i n t r o v e r t s scored elmoBt i d e n t i -
c a l l y , i n the middle range of the ecores of the s t a b l e groups. 
Hudson (1968), however, found no such r e l a t i o n s h i p . "Only th r e e of 
the 24 items on t h s i n t r o v e r s i o n s c a l e of the Meudeley P e r e o n a l i t y Inven-
t o r y produced anything approaching s a t i s f a c t o r y d i s c r i m i n a t i o n s between 
convergere and d i v e r g e r s " (p.62). Hudson's d i s t i n c t i o n between "convergers" 
and " d i v e r g e r e " i s bassd on bieeee i n i n t e l l e c t u a l s t y l e ; convergers tend 
to perform w e l l on t a s k s i n v o l v i n g d i r e c t e d forms of t h i n k i n g , such as I.Q. 
t e s t s ; d i v s r g e r e on d i v e r g e n t t h i n k i n g t e e t e , i n which the emphasis i s on 
producing d i f f e r e n t types of response r e t h e r then one c o r r e c t one. I n 
"Contrary Imaginations" (1966), Hudson found t h a t t h e r e was a strong tendency 
f o r convergers to s p s c i a l i s s i n s c i e n c e s u b j e c t s , end f o r divergexe to tend 
towards the a r t a , and i n "Frames of Mind" (1968) he r e a l i s e d t h a t these 
c o g n i t i v e b i a a e s r e f l e c t e d a much more deep-eeeted d i f f e r e n c e between two 
emerging B r i t i s h s u b - c u l t u r e s , eech with i t s own d i s t i n c t i v e e t t i t u d e s end 
t r e i t B o f . p e r s o n a l i t y . Divergere e r e I B S B l i k e l y to r e s p e c t a u t h o r i t y , 
and to be r i g i d l y sex-typed i n t h e i r behaviour and a t t i t u d e s ; they e r e l e e s 
d e f e n s i v e emotionally, and more l i k e l y to give vent to t h e i r impuleee. 
Hudson demonetrated the o p e r a t i o n of these " r i v a l systems of defence" i n s 
etudy d e s c r i b e d i n Chapter 3, which showed t h a t h i g h l y convergent i n d i v i d u a l s 
can be made to express thamsslvea i n s d i v e r g e n t way simply by i n v i t i n g them 
to " l e t themselves go"; by " o f f i c i a l l y a u t h o r i s i n g " emotional e x p r e s s i o n . 
The c r e a t i v e t h i n k e r , i n Hudson's terms, i s probably the i n d i v i d u a l who 
p o s s e s s e s both convergent end d i v e r g e n t c a p a b i l i t i e s , and who can use them 
i n a balanced wey; Hudson (1966) sp e c u l a t e d t h a t he i s c h a r a c t e r i e e d by h i s 
p e r s i s t e n c e , s e l f - c o n f i d e n c e , p r e d e t o r i n e e s , c r i s i s - s e e k i n g end non-conformity. 
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The Measurement of C r e a t i v i t y 
(a) The Psychometric Approach 
I t i s o b v i o u s l y i m p o s s i b l e to measure a c t u a l c r e a t i v i t y , as t h s term 
has been used so f s r , s i n c e i t e x i s t s i n so many d i f f e r e n t forms. As 
Hudson (1966) p o i n t s out, " c r e a t i v e " has become "a word of g e n e r a l appro-
batio n - meaning, approximately, "good" .... and covers e v e r y t h i n g from 
the answers to a p a r t i c u l a r kind of p s y c h o l o g i c a l t e s t to farming a good 
r e l a t i o n s h i p with one's w i f e " (p.119). The term " c r e a t i v i t y t e s t " i s 
thus an obvioue misnomer; one which, u n f o r t u n a t e l y , seems to have s t u c k . 
Whet " c r e a t i v i t y t e s t s " a c t u a l l y measure a r e those c h a r a c t e r i s t i c s which 
p s y c h o l o g i s t s c o n s i d e r to be important i n c r e a t i v e thought; the emphasis, 
i n o t h e r words, i s on " c r e a t i v e p o t e n t i a l " . 
The psychometric approach has c e n t r e d on t e s t s of d i v e r g e n t t h i n k i n g , 
most of which d e r i v e from the work of G u i l f o r d ( e . g . G u i l f o r d , 1956, 1967). 
G u i l f o r d suggested t h a t c o n v e n t i o n a l i n t e l l i g e n c e t e s t s , which he c h a r a c -
t e r i s e d as "convergent", were inadequate i n t h a t they took no account of 
the l e s s d i r e c t e d " d i v e r g e n t " forme o f thought. Whereas a convergent t e s t 
item r e q u i r e s s u b j e c t s to s e l e c t the one c o r r e c t response ( e . g . "2 i s to 4 
es 4 i s to . . . . ? " ) , d i v e r g e n t t e s t s a r e concerned with the production of 
l a r g e numbers of new i d e a s ( t o items such as "How many uses can you t h i n k 
of f o r a b r i c k ? " ) . Here, i n d i v i d u e l s a re asked to e x h i b i t t h e i r f l u e n c y , 
f l e x i b i l i t y and o r i g i n a l i t y i n a r e l a t i v e l y unconstrained s i t u a t i o n , 
r a t h e r than to f i t o l d responses to new s i t u a t i o n s i n a w e l l - e s t a b l i s h e d 
way. The previous s e c t i o n d e s c r i b e d how Hudson (1966, 1968) has extended 
the use of t h s term " d i v e r g e n t " to apply to persons, as w e l l as to t s s t s . 
Hudson showed t h a t the t r a d i t i o n a l conception of g i f t e d n s s s , which had 
been a s s o c i a t e d almoBt s x c l u s i v B l y with high I.Q., was inadequate. 
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" D i v e r g e r s " , who obtained high s c o r e s on what Hudson p r e f e r r e d to c a l l 
"open-ended" t e s t s , were seen to e x h i b i t p e r s o n a l q u a l i t i e s which had 
p r e v i o u s l y been neglected by t e a c h e r s end educators, i n favour of those 
shown by convergers. 
The d i s t i n c t i o n between convergent end d i v e r g e n t t h i n k i n g had been 
suggested much e a r l i e r by Jamas, S u l l y , Stout and otherB, end Hargreevee 
(1927) devised a number of " t e a t s of imagination" which were remarkably 
s i m i l a r to c u r r e n t d i v e r g e n t t h i n k i n g t e s t s . Using mathematical t e c h n i -
ques which had been designed by Spearman to i a o l a t e "g", Hargreaves 
d e s c r i b e d imagination i n terms of a f l u e n c y , end en o r i g i n a l i t y f a c t o r . 
These were defined as the number of a s s o c i a t i o n s or i d e e s produced i n a 
given context, and the " r a r i t y v a l u e " of these i d e a s r e s p e c t i v e l y , end 
were i n t e r p r e t e d , a l b e i t with some d i f f i c u l t y , i n the conte x t of Spearman's 
two-factor theory. Speerman (1927, 1930) saw a l l mind aa c r e a t i v e ; 
i n d i v i d u a l d i f f e r e n c e s i n c r e a t i v i t y were thus seen to r e f l e c t v a r y i n g 
amounts of "g", a l l o w i n g f o r v a r i a t i o n i n s p e c i f i c t e l e n t s l i k e " i m e g i n s t i o n " , 
s s i d e n t i f i e d by r e s e a r c h e r s such as HargrBeveB. 
The c o n t r a s t between the B r i t i e h , end the American views of i n t e l l i -
gence which developed i n the f o l l o w i n g 20 y e a r s r s s u l t e d msinly from the 
d i f f e r i n g mathematical tachniques which were adopted and developed. 
Spearman's i d e a of a b a s i c g e n e r a l f a c t o r , which i s s t i l l r e t a i n e d i n the 
h i e r a r c h i c a l group f a c t o r t h e o r i e s of Burt (1949) and Vernon (1961), was 
r s j e c t e d by Thurstone (1938), who claimed to heve i s o l a t e d e i g h t "primary 
mental a b i l i t i e s " by means of the newly-developed c e n t r o i d techniquB. I n 
s l a t e r r e s e a r c h with younger c h i l d r e n , ThurBtone (1948) found t h e t h i s 
primary f a c t o r s were l e s s independent then they had been i n the 1938 study's 
c o l l e g B sample, and i s o l s t e d a "sscond-order f a c t o r " s i m i l a r to "g". 
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I t i s s t i l l t r u e t h a t psychometric approaches to c r e a t i v i t y d e r i v e 
from the mathematical techniques of c o r r e l a t i o n and f a c t o r a n a l y s i s r a t h e r 
than from p a y c h o l o g i c a l theory. An extreme contemporary development o f 
the "American" approach i s the " S t r u c t u r e of I n t e l l e c t " model of J.P. 
G u i l f o r d (1956, 1959, 1965, 1967), which i s based upon the r e s u l t s of 
orth o g o n a l l y r o t a t e d f a c t o r m a t r i c e s . As a r e s u l t , G u i l f o r d ' s model takes 
no account of the i n t e r r e l a t i o n s h i p s between the 120 a b i l i t i e s which he 
p o s t u l a t e s ; Eyssnck (1967) suggests t h a t "By omit t i n g any mention of t h i s 
f e a t u r e of the acene G u i l f o r d has t r u l y c u t out the Dane from h i e production 
of Hamlet" ( p . 8 2 ) . G u i l f o r d ' s model haa served to s t i m u l e t e a good d e a l of 
r e s e a r c h and t e s t c o n s t r u c t i o n , however, and i s thus worthy of c l o s e r 
Bxamination. 
G u i l f o r d s e e s the range of human i n t e l l e c t u a l a b i l i t i e s , which are 
f a c t o r i a l l y d i s t i n g u i s h a b l e , as c l a s s i f i a b l e i n thr e e i n t e r c o n n e c t e d ways. 
There are f i v e groups of i n t e l l e c t u a l o p e r a t i o n ( c o g n i t i o n , memory, d i v e r -
gent t h i n k i n g , convergent t h i n k i n g , end e v a l u a t i o n ) which a r e c a r r i e d out 
on four kinds of c o n t s n t ( f i g u r a l , symbolic, semantic and b e h a v i o u r a l ) , 
g i v i n g r i s e to s i x kinds of product ( u n i t s , c l a s s e s , r e l a t i o n s , systems, 
t r a n s f o r m s t i o n s and i m p l i c a t i o n s ) . The complete c l a s s i f i c a t i o n thus 
c o n t a i n s 120 d i f f e r e n t a b i l i t i e s , which can be represented i n a t h r e e -
dimensional model ( F i g . 2 ) . G u i l f o r d has i d e n t i f i e d about 80 of these by 
meens of a p p r o p r i a t e t e s t s , and i s using the model to generate hypotheses 
regarding the nature of the remaining 40. 
T h i s range o f p o s t u l s t e d a b i l i t i e s i n c l u d e s those i n v o l v e d i n c r e a t i v e 
t h i n k i n g - the d i v e r g e n t production a b i l i t i e s , o f t e n ueed i n c o n j u n c t i o n 
with convergent t h i n k i n g , are ssBn as p a r t i c u l a r l y important i n t h i s r e s p e c t . 
16 of the 24 c e l l s i n the di v e r g e n t production category had been f a c t o r i a l l y 
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Fig. 2. The Guilford S.I. model (from Guilford 1967) 
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demonstrated i n G u i l f o r d ' s (1967) r e p o r t . Word f l u e n c y , f o r example, 
which wae a s s e s s e d by as k i n g the s u b j e c t to give as many words as p o s s i b l e 
beginning with "S" o r ending i n " - t i o n " , represented the "d i v e r g e n t produc-
t i o n of symbolic u n i t s " . The p a r a l l e l semantic a b i l i t y , o f t e n termed 
" i d e a t i o n a l f l u e n c y " , WOB t e s t e d by as k i n g , f o r example, f o r as many o b j e c t s 
as p o s s i b l e which e r e "round" or "red". The t r a i t of o r i g i n a l i t y , which 
represented the " d i v e r g e n t production of semantic t r a n s f o r m a t i o n s " , was 
measured i n three weyst by marking suggested t i t l e s f o r a s h o r t s t o r y f o r 
c l e v e r n e s s and unusualness, and by c a l l i n g f o r remote a s s o c i a t i o n s along 
the l i n e s o f Mednick'e (1962) R.A.T. 
A l l the a b i l i t i e s which G u i l f o r d has i s o l a t e d so f a r a r e d i s c u s s e d 
along with t h e i r t e s t s , i n "The Nature o f Human I n t e l l i g e n c e " (1967). 
V a r e l a (1969) has el a b o r a t e d G u i l f o r d ' s b a s i c modBl i n en attempt to over-
come the s e r i o u e o b j e c t i o n , which was r a i s e d e a r l i e r , t h a t no eccount i s 
taken of tha r e l a t i o n s h i p s batwesn a b i l i t i a s . V a r e l a has modifisd the 
o r i g i n a l t h r a a - d i m s n s i o n a l c a r t e s i a n co-ordinate r e p r a s B n t a t i o n i n t o a 
p o l a r c o - o r d i n a t e system, such t h a t tha " c u b i c a l " model becomss "doughnut-
shaped". I n t h i s way the p r o g r e s s i v e r e l e t i o n s h i p s between op e r a t i o n s 
( c o g n i t i o n to memory, memory to d i v s r g a n t t h i n k i n g , and BO on) and between 
products ( u n i t s to c l a s s s s , c l a s s e s to r e l a t i o n s , e t c . ) , which have been 
found e m p i r i c a l l y by the G u i l f o r d group, can be i n c o r p o r a t e d . Even t h i s 
m o d i f i c a t i o n , however, l e a v e s out the h i e r a r c h i c a l f e a t u r e s proposed by t h s 
B r i t i s h workers. 
Although t h e o r e t i c a l l y inadequate, G u i l f o r d ' s modal has s t i m u l a t e d 
an immanBB VOIUIDB of r e s e a r c h . T h i s has can t r a d on tha f o l l o w i n g i s s u e e : 
i s " c r e a t i v i t y " , as msasursd by di v e r g e n t or non-divargsnt t e s t s , a u n i t a r y 
dimension or a c o l l e c t i o n of u n r e l a t e d a b i l i t i e s ? What r e l a t i o n s h i p doss 
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i t bear to conventionally-measured i n t e l l i g e n c e , and how do i t s c o g n i t i v e 
components i n t e r a c t with those i n v o l v i n g p e r s o n a l i t y and m o t i v a t i o n a l 
c h a r a c t e r i s t i c s ? These problems are the concern of P a r t s 1 and 2 of the 
pr e s e n t t h e s i s , and are dis c u s s B d i n d e t a i l i n Chapters 1 end 3. 
(b) V a l i d a t i o n of " c r e a t i v i t y t e s t s " : the c r i t e r i o n problem 
" C r e a t i v i t y t e s t s " a r e only v a l i d i n s o f a r as the a b i l i t i e s they 
measure, such as d i v e r g e n t t h i n k i n g , can bB shown e m p i r i c a l l y to p r e d i c t 
r e a l - l i f B " c r e a t i v i t y " . The c r i t e r i o n problem i s , simply, how to i d e n t i f y 
the c r e a t i v e person snd h i e products; as we have seen, t h i e i s a b a s i c 
stumbling block f o r p s y c h o l o g i c a l s t u d i e s . " C r e a t i v i t y t e e t s " can only 
be v a l i d e t e d when a c c e p t a b l e c r i t e r i a havB been e s t a b l i s h e d . 
Wilson (195B) argued t h a t c r e a t i v i t y as a process should be i n f e r r e d 
from the product; s i m i l a r l y T a y l o r (1964) and h i s a s s o c i a t e s a t the Uteh 
Research Conference on the I d e n t i f i c a t i o n of C r e a t i v e S c i e n t i f i c T a l e n t , 
emphasised products. They considered G h i s e l i n ' e formulation " t h a t the 
measure of a c r e a t i v e product be the e x t e n t to which i t r e s t r u c t u r e s our 
u n i v e r s e of understanding", along with Lacklen'e d e f i n i t i o n of c r e a t i v i t y 
by "the extent of the ar e a of s c i e n c e t h a t the c o n t r i b u t i o n u n d e r l i e s - the 
more c r e e t i v e the c o n t r i b u t i o n , the wider i t s e f f e c t s " to be the best • 
d e f i n i t i o n s a v a i l a b l e . 
We s h e l l look f i r s t a t those v a l i d a t i o n s t u d i e s which have adopted 
products s s c r i t e r i a of c r e a t i v i t y , and then a t those which have concentrated 
on persons - on the c h a r a c t e r i s t i c s and achievements of i n d i v i d u a l s . 
Shapiro (196B) has pointed out t h a t these s t u d i e s heve i n e v i t a b l y used 
measures of concurrent, r e t h e r than u l t i m a t e , v a l i d i t y . I n other words they 
have used i n t e r m e d i e t e c r i t e r i a r a t h B r then u l t i m a t e ones, which would 
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i n v o l v e the r e t r o s p e c t i v e asssssmsnt and e v a l u a t i o n of the i n d i v i d u a l s 
l i f e work. 
( i ) C r e a t i v i t y i n terms of products 
One apparently obviouB approach to the c r i t e r i o n problem i s simply 
to analyee t h s i n d i v i d u a l ' s c r e a t i v e products; the c r e a t i v i t y o f s c i e n -
t i s t s , f o r example, i s measured by Bumming the number of t h e i r p a t e n t s , 
p u b l i c a t i o n s , r e a e a r c h r e p o r t s , t e c h n i c a l books and so on. McPherson 
(1963) has pointed out Borne of the d i f f i c u l t i e e of t h i s approach; d i f f e r e n t 
products d i f f e r i n t h e i r c r e a t i v e worth, end many e c i s n t i f i c products remein 
unpubliehed or unpatented. He suggeats a scheme f o r a s s e s s i n g the c r e a t i v e 
q u a l i t i e s of d i f f e r e n t products such t h a t they can be compared on the same 
b a s i s ; t h i s i s adopted from an e x i s t i n g patent lew, designed to determine 
the " i n v e n t i v l e v e l " of patent a p p l i c a t i o n s . Products are judged i n terms 
of t h e i r " c r e a t i v e e t r e n g t h " ( r e l a t e d to the i n t e l l e c t u a l a c t i v i t y i n v o l v e d 
i n t h e i r r e a l i s a t i o n ) , t h e i r u sefulneee, end t h e i r n o v e l t y , i n terms of over-
coming e p e c i e l d i f f i c u l t i e s . These c r i t e r i a reeemble those suggested by 
Jackson and MeBSick ( 1 9 6 5 ) . They propose t h a t as w e l l as being unusual 
end a p p r o p r i a t e ( i . e . u s e f u l ) , a c r e a t i v e product should possess the 
p r o p e r t i e s of t r a n s f o r m a t i o n and condensation. Transformation i n v o l v e s the 
overcoming of c o n v e n t i o n a l c o n s t r a i n t s such t h a t r e a l i t y i s s s s n i n a new 
way, and condensation i m p l i e s t h a t the product can be i n t e r p r e t e d i n a 
m u l t i p l i c i t y of ways - t h a t i t POBSBBBBB a high degree of summary power. 
Because of the d i v e r s i t y o f the c r e a t i v e products themeelves, and 
the p r o p e r t i e s which have been proposed as i d e n t i f y i n g them, t h i s spproech 
hae not l e d f a r ; more promising has been the e v a l u a t i o n of pereons. 
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( i i ) C r e a t i v i t y i n terms of persons 
Dns approach which has been f r e q u e n t l y used i s to o b t a i n r a t i n g s of 
t h s c r e a t i v i t y of i n d i v i d u a l s from s u p e r v i s o r s , peers, t e a c h e r s or s e l f 
r e p o r t s , and to use these aa c r i t e r i a . Buel (1960), f o r example, asked 
l a b o r a t o r y s u p e r v i s o r s to anonymously d e s c r i b e t h e i r most and l e a s t c r e a t i v e 
r e s e a r c h s u b o r d i n a t e s . 143 " c r e a t i v i t y r a t i n g s " were d e r i v e d from these 
d e s c r i p t i o n s , end found to c o r r e l a t e p o s i t i v e l y with a number of other 
commonly uaed c r i t e r i e . Flanagan (1949) o r i g i n a t e d the " c r i t i c a l -
i n c i d e n t technique" as a more a c c u r a t e technique f o r c a r r y i n g out t h i B type 
of r a t i n g . C r i t i c a l i n c i d e n t s are defined as those which made the d i f f e r -
ence between s u c c e s s snd f a i l u r e i n observed work s i t u a t i o n s , and the 
technique c o n s i s t s of s y s t e m a t i c a l l y a n e l y s i n g r e p o r t s of "on-the-job 
beheviour" i n terms of such i n c i d e n t s . 
Yamamoto (1964B) obtained peer nominations from a semple of 428 high 
school s t u d e n t s , and used them aa a c r i t e r i o n f o r the v a l i d a t i o n of the 
Minnesota T e s t s of C r e a t i v e Thinking. Each student was asked to say which 
member of h i s group ( c l a s s ) came up with the most i d e a s , WBB u s u a l l y the 
f i r s t to f i n d new ways of s o l v i n g problems, snd so .on - s i x items were used 
a l t o g e t h e r . Yamamoto found t h a t the c o r r e l a t i o n s between t h e s s nomination 
Bcores and the d i v e r g e n t t e s t s c o r e s ranged from -0.18 to 0.65; the r e 
were marked v a r i a t i o n s according to the p a r t i c u l a r measure used, and the age 
of s u b j e c t s . Dewing (1970) demonstrated h i g h l y s i g n i f i c a n t r e l a t i o n s h i p s 
between s c o r s s on f o u r of the Minnesota t e s t s end measures of c r e a t i v e 
performance which i n c l u d e d r a t i n g s of " i n - s c h o o l c r e a t i v i t y " by t e a c h e r s 
and p e e r s . She a l s o found a c l e a r r e l a t i o n s h i p between these teacher and 
peer r a t i n g s . T a y l o r , Smith and G h i s e l i n (1963), however, found t h a t r a t i n g s 
obtained from d i f f e r e n t sources (immediate s u p e r v i s o r s , l a b o r a t o r y c h i e f s , 
p e e r s , s e l f - r e p o r t B and o f f i c i a l r e c o r d s ) bore l i t t l e r e l a t i o n s h i p to 
each o t h e r . Yamamoto (1965c) concludes, as doss Shapiro (1968) t h a t a 
m u l t i c r i t e r i o n approach i s the beat one to adopt a t the moment, and t h a t 
one should e x e r c i s e c a u t i o n i n combining d i v e r s e c r i t e r i a . I t i s e v i d e n t 
t h a t f u r t h e r s t u d i e s of the v a l i d i t y of c r e a t i v i t y t e s t s a re u r g e n t l y 
needed, to provide a f i r m e r b a a i s f o r the l a r g e volume of r e s e a r c h which 
i n v o l v e e them* 
E d u c a t i o n a l F a c t o r s i n C r e e t i v i t v 
The " c r e a t i v i t y " movement i e e a s i l y i d e n t i f i a b l e with p r o g r e s s i v e 
e d u c a t i o n a l methods which emphasise the c h i l d ' s a c t i v e r o l e i n l e a r n i n g ; 
the i n c r e a s e d freedom and p e r m i s s i v e n e s s i n " d i s c o v e r y l e a r n i n g " approaches 
i n comparision with t r a d i t i o n a l techniques i s p a r a l l e l l e d by t h a t i n 
" c r e a t i v i t y " , as d i s t i n c t from I.Q., t e s t s . A good d e a l of e f f o r t has 
been devoted to studying the environmental f a c t o r s which a r e important i n 
determining c r e a t i v i t y and to d e v i s i n g e d u c a t i o n a l programmes to s t i m u l a t s 
i t . Two of the most important environmental f a c t o r s a r e p a r e n t - c h i l d 
r e l a t i o n s h i p s , and the a t t i t u d e s of t e a c h e r s . Weisberg and S p r i n g e r (1961), 
MacKinnon (1962a) and G B t z e l s and Jackson (1962), f o r example, have a l l 
suggested t h a t the kind of parents who tend to f o s t e r c r e a t i v i t y i n t h e i r 
c h i l d r e n a r e those who permit the c h i l d to f u n c t i o n independently, end 
t r e a t him aa an i n d i v i d u a l with worthwhile views of h i s own. Unfortunately, 
the kind of behaviour which t h i s approach to c h i l d - r e a r i n g produces has 
been shown to be disapproved of by t e a c h e r s . G e t z e l s and Jackson (1962) 
and Torrance (1959), f o r example, ahowed t h a t t e a c h e r s p r e f e r r e d "convergent" 
s t u d e n t s (whose b i a s was towards a u t h o r i t y - c e n t r e d , c o n v e n t i o n a l thought 
p r o c e s s e s ) over the more d i v e r g e n t ones, whose non-conforming behaviour 
wes o f t e n s e s n as a t h r e a t to d i s c i p l i n e . Torrance (1961, 1962, 1963, 
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1964, 1965), i n f a c t , has been one of the main opponenta of t h i s a t t i t u d e , 
and has devised t e a c h i n g methods to s t i m u l a t e c r e a t i v i t y . He showed 
(Torrance, 1961) t h a t primary s c h o o l c h i l d r e n could, i n a s h o r t time, be 
taught a s e t of p r i n c i p l e s t h a t would enable them to produce more and 
b e t t e r i d e a s than they would have without t r a i n i n g . I n a study which 
d i v i d e d t e a c h e r s i n t o those who were " c r e a t i v i t y motivated" and those who 
were "power motivated" ( i . e . who aought d i s c i p l i n e and c o n t r o l ) , he showed 
f u r t h e r t h a t c r e a t i v e t h i n k i n g s c o r e s i n c r e a s e d s h a r p l y even without 
s p e c i f i c t r a i n i n g , when te a c h e r s were themselves i n t e r e s t e d i n and aware 
of c r e a t i v i t y ( Torrance, 1965). S e v e r a l other workers ( e . g . C a r t l e d g e 
and KrauBer, 1963; Parnes, 1967; Feldhusen, T r e f f i n g e r and Bahlke, 1970; 
Cropley and F e u r i n g , 1971) have been concerned with d e v i s i n g e d u c a t i o n a l pro-
grammes to s t i m u l a t e c r e a t i v i t y , and the r e l a t e d "brainstorming" techniques 
a r e d i s c u s s e d i n Chapter 3. 
• f p a r t i c u l a r i n t e r e s t i n the p r e s e n t review, however, i s a group 
of s t u d i e s which look more s p e c i f i c a l l y a t the r o l e played by d i v e r g e n t 
t h i n k i n g i n e d u c a t i o n a l attainment, and a t the ways i n which i t i s e f f e c t e d 
by d i f f e r e n t t e e c h i n g methods. Heddon and L y t t o n (1968) found t h a t 
c h i l d r e n from " I n f o r m a l " s c h o o l s obtained higher d i v e r g e n t t h i n k i n g s c o r e s 
than groups from "Formal" schools t h a t were matched f o r v e r b a l r e a s o n i n g , 
age, end socioeconomic beckground. I n a follow-up study of 151 of the 
o r i g i n a l 211 c h i l d r e n four y e a r s l a t e r , Heddon and L y t t o n (1971) found t h a t 
t h i s e u p e r i o r i t y was s t i l l maintained. These d i f f e r e n c e s i n d i v e r g e n t 
t h i n k i n g , however, were found to have n a g i b l e p r e d i c t i v e value as f a r as 
performancee ( i n the follow-up study) on standard t e s t s of atteinment i n 
E n g l i s h end Mathematics ware concerned. 
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A s i m i l a r note of c a u t i o n was sounded by Richards and Bolton (1971), 
who found t h a t j u n i o r s c h o o l c h i l d r e n who were taught mathematics by a 
d i s c o v e r y approach obtained lower s c o r e s on standard t e s t s of mathematical 
a b i l i t y than those taught by t r a d i t i o n a l methods, although t h e i r p e r f o r -
mance on t e s t s of divergent t h i n k i n g was g e n e r a l l y b e t t e r . There i s 
l i t t l e doubt t h a t t e a c h e r s can play an e f f e c t i v e r o l e i n s t i m u l a t i n g 
d i v e r g e n t t h i n k i n g a b i l i t i e s ; Anderson, White, and Stevens (1969) suggested 
t h a t "democratic l e a d e r s h i p " and "knowledge of s u b j e c t content" were the 
most important c h a r a c t e r i s t i c s . The main ar e a of concern i s the p a r t 
played by d i v e r g e n t t h i n k i n g i n e d u c a t i o n a l achievement; how does i t 
compare with I.Q., f o r example, i n i t s p r e d i c t i v e power? 
C l i n e , R i chards and Abe (1962), and Torrance (1962) reported s i g n i f i -
c a n t c o r r e l a t i o n s between d i v e r g e n t s c o r e s and achievement i n high s c h o o l 
s c i e n c B , and G e t z e l s and Jackson (1962) found no s i g n i f i c a n t d i f f e r e n c e s 
between the averaged school grades of groups of "high I.Q." and "high 
c r e a t i v e " c h i l d r e n (the groups being formed according to d i f f e r e n t i a l per-
formances on t e s t s of i n t e l l i g e n c e and " c r e a t i v i t y " ) . Torrance's (1962) 
" t h r e s h o l d h y pothesis" suggested, however, t h a t the r e l a t i o n s h i p between 
c r e a t i v i t y , i n t e l l i g e n c e and academic achievement was r a t h e r more complex. 
B r i e f l y , t h i s hypothesis p r e d i c t s t h a t up to a " t h r e s h o l d " l e v e l o f about 
I.Q. 120, i n t e l l i g e n c e i s the most important f a c t o r i n p r e d i c t i n g s c h o o l 
achievement; above t h i s l e v e l , c r e a t i v e a b i l i t i e s begin to assume more 
importance. A good d e a l of psychometric r e s e a r c h has been devoted to 
t e s t i n g t h i s h y pothesis, and i s d i s c u s s e d most f u l l y i n Chapter 1; three 
t y p i c a l s t u d i e s , however, ere worth mentioning here. Yamamoto (1964a) 
a d m i n i s t e r e d t e s t s of c r e a t i v i t y , i n t e l l i g e n c e and e d u c a t i o n a l attainment 
to a sample of 272 high school s t u d e n t s , and i d e n t i f i e d t h r e e subgroups: 
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those with high c r e a t i v i t y s c o r e s , those with high i n t e l l i g e n c e s c o r e s , 
and those with high s c o r e s on both types of t e s t . He found no d i f f e r e n c e s 
between t h e s e t h r e e groups on any of the measures of achievement, and i n a 
subsequent c o v a r i a n c e a n a l y s i s of the same data (Yamamoto 1964c), "high 
c r e a t i v i t y " groups obtained s i g n i f i c a n t l y b e t t e r achievement s c o r e s than 
"low c r e a t i v i t y " groups r e g a r d l e s s of s u b j e c t matter. T h i s a n a l y s i s 
i n v o l v e d a d j u s t i n g the achievement s c o r e s to a mean I.Q. of about 120, 
which supported the " t h r e s h o l d " h y p o t h e s i s . C i c i r e l l i ' s (1965) s i m i l a r 
study c a s t doubt on the v a l i d i t y of t h i s l a t t e r concept, but he was ab l e 
to demonstrate s i g n i f i c a n t c o r r e l a t i o n s between a composite c r e a t i v i t y 
s c o r e and reading, a r i t h m e t i c and language achievement with the e f f e c t s of 
I.Q. s t a t i s t i c a l l y c o n t r o l l e d * 
The c u r r e n t consensus of opinion seems to be t h a t " c r e a t i v i t y and 
i n t e l l i g e n c e measures demonstrate approximately Bqual e f f i c i e n c y i n pre-
d i c t i n g academic achievement" (Feldhusen, T r e f f i n g a r and E l i a s , 1970, p.46). 
Wallach and Wing (1969) have a l s o pointed out the importance of c r e a t i v i t y 
t e s t s i n p r e d i c t i n g non-academic achievements. They were abl e to demon-
s t r a t e r e l a t i o n s h i p s between c r e a t i v i t y t e s t s c o r e s and p a r t i c i p a t i o n and 
accomplishment i n a r t , s c i e n c e , l e a d e r s h i p and l i t e r a t u r e , although p a r t i c i -
p a t i o n i n music, s o c i a l w e l f a r e and drama appeared to be u n r e l a t e d . They 
suggest t h a t these l a t t e r a c t i v i t i e s i n v o l v B a b i l i t i e s which emphasise 
performance or reproduction of n o n - o r i g i n a l m a t e r i a l , r a t h e r than i n n o v a t i o n . 
Dewing's (1970) r e s u l t s supported the view t h a t d i v e r g e n t t e s t s c o r e s a re 
e f f e c t i v e i n p r e d i c t i n g e x t r a c u r r i c u l a r attainments; a h i g h l y s i g n i f i c a n t 
r e l a t i o n s h i p was demonstrated between the Minnesota T e s t s of C r e a t i v e 
Thinking and " c r e a t i v e performance i n r e a l - l i f e s i t u a t i o n s " . These per-
formance measures in c l u d e d the Torrance C r e a t i v e L e i s u r e I n t e r e s t s C h e c k l i s t 
and the Golann C r e a t i v e Motivation S c a l e , both of which are based on 
c h i l d r e n ' s p r e f e r r e d apara time a c t i v i t i e s . 
I n c o n c l u e i o n , i t i s worth noting t h a t Hudson's (1966, 1966) 
r e s e a r c h , which was mentioned e a r l i e r , adds p e r s p e c t i v e to s t u d i e s l i n k i n g 
c r e a t i v i t y t e s t performence with e d u c a t i o n a l achievement. Hudson's work 
shows t h a t b i a s e s of academic i n t e r e s t can be j u s t as important as the 
l e v e l s of attainment which a r e reached; i n more general terms, we should 
be i n t e r e s t e d i n the q u a l i t a t i v e aa w e l l as the q u a n t i t a t i v e aapects of 
achievement. 
The P r e s e n t Research 
The p r e s e n t r e s e a r c h f a l l s i n t o three p a r t s ; each p a r t c o n s i s t s o f 
a d e t a i l e d review of those s t u d i e s which a r e r e l e v a n t to the s p e c i f i c 
problems under c o n s i d e r s t i o n , followed by a d e s c r i p t i o n of the s t u d i e s end 
the i n t e r i m c o n c l u s i o n s derived from them. The emphasis throughout i s on 
meseurement, end P e r t 1 looks a t some of the b a s i c psychometric i s s u e s . 
I n order to conduct r e s e a r c h based on the concept of divergent t h i n k i n g , 
or " c r e a t i v i t y " , i t must f i r s t bB shown t h a t the t e s t s devised to measure 
thesB q u a l i t i e s a r e s t a t i s t i c a l l y coherent; the dimension of d i v e r g e n t 
t h i n k i n g must f i r s t be i d e n t i f i e d . Two s t u d i e s are d e s c r i b e d which use 
c o n v e n t i o n a l c o r r e l a t i o n a l and f a c t o r a n a l y t i c techniques to look a t t h i s 
problem. 
I t i s apparent from the l i t e r a t u r e t h a t t h i e " d i m e n s i o n a l i t y " i s s u e 
i s a f f e c t e d , by the c o n d i t i o n s under which the t e s t s a r e administered; 
t h i s appears to be mediated by the i n d i v i d u a l d i f f e r e n c e s i n m otivation 
which a r e aroused by s i t u a t i o n a l f a c t o r s . P a r t 2 c o n s i d e r s how the moti-
v a t i o n and the c a p a c i t y to do d i v e r g e n t t h i n k i n g t e s t s i n t e r a c t by looking 
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a t three such s i t u a t i o n a l f a c t o r s ; a t the atmoephere i n which the t B s t s 
a re administered ( p l s y f u l and game-like as d i s t i n c t from t e s t - l i k e ) and 
a t the modes of s t i m u l u s p r e s e n t a t i o n ( r e e l o b j e c t s or v e r b a l s t i m u l i ) 
and response ( w r i t t e n or spoken). 
The r e s e a r c h d e s c r i b e d i n P e r t 3 i e c o n s i d e r a b l y more e x p l o r a t o r y 
i n nature, and extends the study of the " p l a y f u l n e s s " of t e s t s i t u a t i o n s 
by r e l a t i n g d i v e r g e n t t e s t s c o r e s to measures of c h i l d r e n ' s f r e e . p l a y . 
ThB i s s u e s which are r a i s e d by mixing the t r a d i t i o n a l peychometric c o n s t r u c t 
system with one which does not emphasise a b i l i t i e s e r e d i s c u s s e d , and some 
of the i m p l i c a t i o n s of t h i s work f o r the f u t u r e of the "mental t e s t i n g 
movement" as we know i t today ere o u t l i n e d i n Chapter 9 - "General 
Conclusions and I m p l i c a t i o n s " . 
PART 1 
CREATIVITY AND INTELLIGENCE 
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CHAPTER 1 CORRELATIONAL AND FACTORIAL STUDIES 
C o r r e l a t i o n a l and f a c t o r i a l s t u d i e s of " c r e a t i v i t y " have cent r e d 
around two i n t e r r e l a t e d i s s u e s : whether " c r e a t i v i t y " can be regarded as 
a u n i t a r y t r a i t a c r o s s and w i t h i n t e s t s , and whet r e l a t i o n s h i p t h i s range 
of a b i l i t i e e bears to conventionally-measured i n t e l l i g e n c e . These q u e s t i o n s 
have concerned many previous workers, and are s t i l l f r e q u e n t l y debated ( e . g . 
A n a s t a s i and Schaefex, 1971; G u i l f o r d , 1971). Whether or not s t a t i s t i c a l 
independence can be demonstrated between the two domains depends on the 
type and range of " c r e a t i v i t y " t e s t s used, and how they a r e administered; 
on the sampling of s u b j e c t s , and on the type of a n a l y s i s employed. I t i s 
u s u a l l y d i f f e r e n c e s i n these determining c o n d i t i o n s t h a t l e a d to c o n f l i c t i n g 
r e s u l t s ; workers o f t e n draw general c o n c l u s i o n s from the a n a l y s i s of 
l i m i t e d d a t a . 
T h i s c h a p t e r w i l l c oncentrate on d i v e r g e n t t e s t s of c r e a t i v i t y , with 
which the m a j o r i t y of s t u d i e s have been concerned. Almost a l l of these 
t e s t s d e r i v e from the work of G u i l f o r d ( e . g . 1956, 1959, 1967), whose 
" S t r u c t u r e of I n t e l l e c t Model" was d e s c r i b e d i n the I n t r o d u c t i o n . S i n c e 
G u i l f o r d ' s concept of i n t e l l i g e n c e i n c l u d e s d i v e r g e n t t h i n k i n g , i t i s 
perhaps i n a p p r o p r i a t e to compare h i s r e s u l t s d i r e c t l y with those s t u d i e s 
designed to i n v e s t i g a t e the c r e a t i v i t y - i n t e l l i g e n c e r e l a t i o n s h i p ; t h e i r 
r e l e v a n c e to the d i m e n s i o n a l i t y i s s u e , however, w i l l be d i s c u s s e d l a t e x i n 
t h i s Chapter. 
Perhaps the beet-known, and most c o n t r o v e r s i a l study which attempted 
to s e p a r a t e " c r e a t i v i t y " and i n t e l l i g e n c e was t h a t of G s t z e l s and Jackson 
(1962). They s t u d i e d a l a r g e group of c h i l d r e n and a d o l e s c e n t s i n a 
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p r i v a t e s c h o ol i n Chicago* A l a r g e proportion of these p u p i l s were the 
c h i l d r e n of l e c t u r e r s i n the U n i v e r s i t y of Chicago, and the mean I.Q. of 
the sample was 132 (5.D.15). T h i s data was de r i v e d from a number of 
tests-, obtained from the school r e c o r d s . The f i v e c r e a t i v i t y instruments 
comprising the G e t z e l s and Jackson b a t t e r y included some which were taken 
or adapted from those of G u i l f o r d and C a t t e l l , and some s p e c i a l l y c o n s t r u c t e d 
f o r the study. These were as f o l l o w s : 
1. Word A s s o c i a t i o n . S u b j e c t s were asked to provide as many meanings 
as p o s s i b l e f o r 25 words with m u l i t p l e meanings such as " b o l t " and 
"bark". Responses were scored f o r the number of meanings provided. 
2. Uses f o r Things. S u b j e c t s provide as many uses as they can f o r f i v e 
common o b j e c t s , such as a b r i c k . Responses WBTB Bcored f o r number 
and uniqueness of u s e s . 
3. Hidden Shapes. I n t h i s p a r t of C a t t a i l ' s O b j e c t i v e - A n a l y t i c t e s t 
b a t t e r y , s u b j e c t s were shown 16 simple geometrical f i g u r e s , each 
followed by four complex f i g u r e s . ThBy were aBked to f i n d the 
simple f i g u r e hidden i n the more complex pattern i n each c a s e . 
Scores were the number of c o r r e c t answers. 
4. F a b l e s . Four f a b l e s with a misBing l a s t l i n e were presented, with 
the s u b j e c t to supply t h r B B a l t e r n a t i v e endings to each f a b l e - one 
m o r a l i s t i c , another humorous, and the t h i r d , s a d. Endings were 
scored i n terms of whether they were s u f f i c i e n t l y r e l a t e d to the 
r e s t of the s t o r y , and whether they achieved the e f f a c t s r e q u i r e d . 
5. Make-up Problems. S u b j e c t s were given four complex paragraphs 
c o n t a i n i n g numerical information, and asked to formulate as many 
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problems as p o s s i b l e from eech. Responses were scored f o r number, 
complexity, appropriateness end o r i g i n e l i t y o f the problems d e v i s e d . 
The subscores of each t e s t were then combined, end t h e i r i n t e r -
c o r r e l a t i o n s c a l c u l a t e d f o r the292 boys end 241 g i r l e s e p a r a t e l y . These 
ranged from 0.153 to 0.525, the f i g u r e s f o r the g i r l s being s l i g h t l y h igher. 
The c o r r e l a t i o n s of each meaeure with I.Q. were of the seme order, ranging 
from 0.115 to 0.399; egein, the f i g u r e s f o r the g i r l s were s l i g h t l y h i g h e r . 
Scores on each of the f i v e c r e e t i v i t y t e s t s were then epperently summed, 
end the r e s u l t i n g " t o t a l c r e a t i v i t y " s c o r e s were ueed to s e l e c t a "high 
c r e e t i v i t y " group ( e l l s u b j s c t s i n the to p - s c o r i n g 20 per c e n t on c r e a t i v i t y 
but below the t o p - s c o r i n g 20 per .cent on I.Q.) end a "high I.Q." group 
( v i c e - v e r s a ) • S i n c e these two groups contained only 26 and 28 of the 
o r i g i n e l 533 Bubjecte r e s p e c t i v e l y , i t seems l i k e l y t h e t the c o r r e l a t i o n 
between I.Q. end the d i v e r g e n t t e e t e was f a i r l y h igh. The two groups were 
then compered i n terms of s c h o l a s t i c achievement, r a t i n g s by teechere and 
pa r e n t s , and other r e l a t e d measures o f behaviour and a t t i t u d e s . Thess 
comparisons r e v e a l e d d i f f e r e n c e s which confirmed the notion t h a t I.Q. alone 
wee en inadequate measure of " g i f t e d n e s s " . In p s r t i c u l e r , the "high 
c r e a t i v i t y " group e q u a l l e d the "high I.Q." group i n e c h o l a a t i c achievement, 
i n s p i t e of i t s meen I.Q. being 23 p o i n t s lower. The "high c r e e t i v i t y " 
group a l s o appeered to value a sense of humour more; to hold more 
unconventionel views end b e l i e f s , snd to a t t r a c t l e e s epprovel from c l a s s 
t e a c h e r s . 
The v a l i d i t y of t h e s s c o n c l u s i o n s , however, has been eevexely c r i t i c i s e d 
by many workers on the grounds of the inedequacy o f the sempling end s t e t i s -
t i c e l treatment which " i s so sketchy as sometimes to be p o s i t i v e l y mieleeding" 
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(Butcher 196B, p.1Q1). de M i l l s and M e r r i f i e l d (1962) speak of "the bald 
manner i n which incompatible end i n a p p r o p r i a t e procedures have been mixed 
i n t o a muddle whose meaning i s l a r g e l y incomprehensible! whose r e l e v a n c e i s 
f r e q u e n t l y doubtful, and whose e f f e c t more o f t e n than not i s to exasperate 
the expert and l e a d the layman a s t r a y " (p.807). One cannot compere "high 
c r e a t i v i t y " and "high I.Q." groups when c o r r e l a t i o n s amongst the meaaures 
of c r e a t i v i t y e r e no higher than t h e i r c o r r e l a t i o n s with I.Q. These 
c o r r e l a t i o n s with I.Q., moreover, were a r t i f a c t u a l l y depressed because age 
e f f e c t s were removed only from the i n t e l l i g e n c e measures (by u s i n g standard 
I . Q . s ) , and not from the c r e a t i v i t y s c o r e s . T h i s forms the b a s i s of the 
c r i t i c i s m s of B u r t (1962) and Vernon (1964); B u r t concludes t h e t r a t h e r 
than tapping a new aepect of c o g n i t i v e a b i l i t y , c r e a t i v i t y t e s t s "form very 
s a t i s f a c t o r y a d d i t i o n s to any o r d i n a r y b a t t e r y f o r t e s t i n g the g e n e r a l f a c t o r 
o f i n t e l l i g e n c e " (p.295). Subsequent f a c t o r a n a l y s e s of G e t z s l s end 
Jackson's c o r r e l a t i o n s by Thorndike (1963a) and Marsh (1964) confirmed t h i s 
c o n c l u s i o n by f a i l i n g to f i n d a c r e a t i v i t y f a c t o r f r e e of I.Q. t e s t l o a d i n g s . 
Although Thorndike found a f a c t o r on which the c r e a t i v i t y t e a t s loaded 
h i g h l y , a s u b s t a n t i a l amount of t h i s f a c t o r ' s v a r i a n c e was accounted f o r by 
I.Q. t e s t s , and ha concluded (1963b) t h a t there was no evidence f o r the 
e x i s t e n c e of " c r s s t i v i t y " as a s e p a r a t e , d i s t i n c t f e c t o r . 
The very high mean I.Q. a t G e t z e l s and Jackon'a sample s e v e r e l y l i m i t s 
the g e n e r a l i t y of t h e i r c o n c l u a i o n s ; even the "high c r e a t i v i t y " . g r o u p 
( i m p l y i n g low I.Q.) must have i n c l u d e d a s u b s t a n t i a l proportion of s u b j e c t s 
with I.Q.s above the o v e r a l l mean, to a t t a i n i t s mean of 127. The two 
groups, i n o t h e r words, were extremes only i n the c o n t e x t of a sample i t s e l f 
extreme, i n terms of the general population. Futhermore, the t s s t s chosen 
by G e t z e l s and Jackson a r e by no means widely accepted as adequate t e s t s of 
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c r e a t i v i t y . "Hidden Shapes" i s a non-divergent t e a t and as such must be 
c a u t i o u s l y used a l o n g s i d e d i v e r g e n t measures; word f l u e n c y t B s t s such ae 
"Word A s s o c i a t i o n " a r e considered by some workers (e.g. Wallech, 1970; 
Gewirtz, 1948a, 1948b; B e r e i t e r , 1960, 1961) to be c l o s e r to convergent 
than to divergent a b i l i t i e s . Wellach (1970) f u r t h e r contends t h a t " F a b l e s " 
and "Make-up Problems" a r e mainly concerned with topping f l e x i b i l i t y com-
ponents, which he seBs as having more i n common with convergent then with 
d i v e r g e n t thought. S i n c e "Usee" i s the only one of the f i v e measurss which 
would now be widely accepted as a good c r e a t i v i t y t e s t , i t i s not s u r p r i s i n g 
t h a t G e t z e l e and Jackson's c r e a t i v i t y - i n t e l l i g e n c e c o r r e l a t i o n s were too 
high to lBnd any weight to t h e i r c o n c l u s i o n s . 
Hudson (1966) suggests t h a t such c r i t i c i s m s of G e t z e l s and Jackson's 
work are preoccupations with " t e c h n i c a l red h e r r i n g s " , end t h a t the most 
v a l u a b l e i m p l i c a t i o n of t h e i r study i s t h a t "a knowledge o f a boy'a I.Q. 
i s of l i t t l e help i f you are faced with a formful of c l e v e r boys" (p.127). 
He c a r r i e d out a s i m i l a r study i n England with a group of " c l e v e r " f i f t h 
form echoolboye, a d m i n i s t e r i n g the "Uses" and "Word Meanings" t e s t s , both 
taken from G e t z e l s end JackBon, along with the AH5 (Heim, 1956) and a 
vocabulary t e e t . Again, the c o r r e l a t i o n between the two d i v e r g e n t t e s t s 
was only m a r g i n a l l y higher than t h e i r c o r r e l a t i o n s with the convergent ones, 
p r o v i d i n g l i t t l e evidence f o r a d i s t i n c t t r a i t of " c r e a t i v i t y " . Hudson 
formed groups of "convergers", " d i v e r g e r s " and " a l l - r o u n d e r s " on the b a s i s 
o f e measure which i n v o l v e d the s u b t r a c t i o n of s t a n d a r d i s e d d i v e r g e n t s c o r e s 
from standardised I.Q. ones; he c l a i m s t h a t t h i s terminology begs fewer 
q u e s t i o n s thsn those r a i s e d by the terme " c r e a t i v e " and " i n t e l l i g e n t " . 
The d i f f e r e n c e i n c o g n i t i v e s t y l e between the groups appeared to r e f l e c t 
much broader-based v a r i a t i o n s i n p e r s o n a l i t y ; i n p a r t i c u l a r , as t h i s 
37 
r e l a t e d to academic s p e c i a l i s a t i o n . Cameron (1967) t e s t e d Hudson's 
hypotheses using the same t e s t s on a s i m i l a r h i g h - a b i l i t y sample i n 
S c o t l a n d . She p a r t i a l l y confirmed the a s s o c i a t i o n between c o g n i t i v e 
s t y l e and s u b j e c t c h o i c e , but the r e l a t i o n s h i p was not as s t r o n g . Her 
i n t e r - t e s t c o r r e l a t i o n s were much lower than those reported by Hudson; 
only one (between "Meanings of Words" and P a r t 1 of ths AH5) reaching 
s i g n i f i c a n c e (0.26, p <• 0.05). 
Hasan and ButchBr (1966) i n another S c o t t i s h study, i l l u s t r a t e d 
t h a t the c o n c l u s i o n s of G e t z e l s and Jackson, of Hudson and of Cameron apply 
only to the high I.Q. samples which were s t u d i e d . They c a r r i e d out a 
p a r t i a l r e p l i c a t i o n of G e t z e l s and Jackson's study, but with 175 12-year o l d 
s c h o o l c h i l d r e n who were u n s e l e c t e d f o r a b i l i t y , and t h e r e f o r e more r e p r e -
s e n t a t i v e of the g e n e r a l p o p u l a t i o n . They administered G e t z e l s and 
Jackson's t e s t s ( w i t h the exception of "Hidden F i g u r e s " ) along with Mednick's 
R.A.T. (1962) and some of Torrance's and G u i l f o r d ' s c r e a t i v i t y t e s t s ; Moray 
House v e r b a l reasoning s c o r e s , E n g l i s h and A r i t h m e t i c q u o t i e n t s and t e a c h e r s ' 
r a t i n g s on " d e s i r a b i l i t y as a p u p i l " were a l s o a v a i l a b l e . The mean v e r b a l 
reasoning q u o t i e n t (V.R.Q.) of the sample was 102, although the range of 
V.R.Q.s was s i m i l a r to G B t z e l s and Jackson's I.Q* range* Hasan and 
Butcher found very much more o v e r l a p between the measures of c r e a t i v i t y and 
i n t e l l i g e n c e ; the c o r r e l a t i o n s g e n e r a l l y reaching the same l e v e l , or a 
higher one, than those amongstthB c r e a t i v i t y measures themselves. Whereas 
G e t z e l s and Jackson reported a c o r r e l a t i o n of 0*131 between the " F a b l e s " 
T e s t and I.Q., f o r example, Hasan and Butcher found a corresponding f i g u r e 
of 0.726. Although not a l l the d i s c r e p a n c i e s were as l a r g e as t h i s , they 
were a l l i n the same d i r e c t i o n ; a composite d i v e r g e n t t h i n k i n g s c o r e 
c o r r e l a t e d 0.743 with V.R.Q. The s i m i l a r i t y of the I.Q. range i n each 
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study confirms t h a t these e f f e c t s were not due to " r e s t r i c t i o n of range" 
phenomena. 
When c o n t r a s t i n g groups were formed of high s c o r e r s on the c r e a t i v i t y 
and the i n t e l l i g e n c e measures, the l a t t e r group scored s i g n i f i c a n t l y more 
hig h l y on two measures of sc h o o l attainment; t h i s f i n d i n g a l s o c o n t r a d i c t s 
those of G e t z e l s end Jackson. The authors suggest two p o s s i b l e explana-
t i o n s f o r the d i f f e r e n c e s between these r e s u l t s and those of e a r l i e r 
s t u d i e s ; f i r s t l y , t h a t environmental v a r i a b l e s , such as sc h o o l atmosphere, 
could be i n f l u e n t i a l ( t h i s p oint i s taken up a t length i n P a r t 2 of the 
present r e s e a r c h , and the r e s u l t s of the s t u d i e s d e s c r i b e d i n Chapter 3 add 
weight to such an e x p l a n a t i o n ) . Secondly, the d i s c r e p a n c i e s between 
r e s u l t s can be explained i n terms of the " t h r e s h o l d " h y p o t h e s i s , which 
suggests t h a t i n t e l l i g e n c e and di v e r g e n t t h i n k i n g a r e c o r r e l a t e d q u i t e 
h i g h l y below an I.Q. of about 120, and t h a t t h i s c o r r e l a t i o n drops c o n s i d e r -
a b l y a t hi g h e r I.Q. l e v e l s . T h i s concept i s d i s c u s s e d i n more d e t a i l l a t e r 
i n the p r e s e n t c h a p t e r . 
Edwards and T y l e r (1965) a l s o f a i l e d to s e p a r a t e c r e a t i v i t y and 
i n t e l l i g e n c e i n an un s e l e c t e d American sample. They concluded t h a t G e t z e l s 
and Jackson's f i n d i n g s about the r e l a t i o n of c r e a t i v i t y , i n t e l l i g e n c e and 
school achievement were not widely g e n e r a l i z a b l e . F l e s c h e r (1963) a l s o 
obtained negative r e s u l t s i n a study which took the G e t z e l s and Jackson 
r e s e a r c h as i t s s t a r t i n g p o i n t . He administered f i v e G u i l f a r d - d e r i v e d 
c r e a t i v i t y t e s t s along with measures of i n t e l l i g e n c e , school achievement 
and t e s t a n x i e t y to 110 s i x t h - g r a d e p u p i l s of f a i r l y high i n t e l l i g e n c e . 
The mean c o r r e l a t i o n amongst the seven c r e a t i v i t y s u b s c o r s s was 0.11 and 
t h e i r mean c o r r e l a t i o n with the I.Q. measure was 0.04. L i k e G e t z e l s and 
Jackson, F l e s c h e r summed these s u b s c o r s s to form a " c r e a t i v i t y index" 
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measure, end farmed c o n t r a s t i n g groups which he compered f o r the o t h e r 
v e r i e b l e s under c o n e i d e r e t i o n . I t i s not s u r p r i s i n g , given the low 
i n t e r c o r r e l a t i o n s between i t e components, t h e t the composite " c r e a t i v i t y " 
measure appeared to be u n r e l a t e d to any of these v a r i a b l e s . 
C l i n e , RichardB end Abe (1962) end C l i n e , R i c h a r d s and Needham (1963) 
c a r r i e d out s t u d i e s which i n v o l v e d thB a d m i n i s t r a t i o n of seven G u i l f o r d -
based " c r e a t i v i t y " t e s t s , along with the C a l i f o r n i a Mental Maturity Inven-
t o r y , to samples of high s c h o o l s t u d s n t s . I n eech ceee the c r e a t i v i t y 
meeeures were more s t r o n g l y c o r r e l a t e d with i n t e l l i g e n c e than they were with 
each other; t h i s was t r u e f o r both sexes (enelyeed s e p e r e t e l y ) . I t appears 
t h a t C l i n e , R i c h a r d s end Needhem were u n j u s t i f i e d , on t h i e b a s i s , i n t a l k i n g 
about " c r e a t i v i t y " and " i n t e l l i g e n c e " as s e p a r a t e domains of a b i l i t y . 
Wallach (1970) made the same c r i t i c i s m of the work of Torranca and 
h i e a s s o c i a t e s a t the U n i v e r s i t y of Minnesota, a f t e r reviewing t h e i r 
r e s e a r c h . T h i s r e a e a r c h ( e . g . Torrance, 1962, 1964, 1965; Yememoto, 1964a, 
1964b, 1964c) d e r i v e s from t h e t of G e t z e l e and Jackson (Torrance, 1960), and 
hee produced the Minnesota T e s t s of C r e e t i v e Thinking (Torrance, 1966) which 
have been widely used. These t e s t s have been deecribed and e v a l u a t e d by 
Goldman (1964), end ere dssigned to a s s e s s the types of behaviour which 
r e f l e c t c r e a t i v i t y . There e r e ssven v e r b a l t a s k s - a t h r e e - p a r t "ask and 
guess" t e s t , product improvements, unusual uses, unusual q u e s t i o n s and the 
" j u B t suppose" e c t i v i t y - end t h r s e f i g u r e l t a s k s - p i c t u r e c o n s t r u c t i o n , 
incomplete f i g u r e s , end p a r a l l e l l i n s s . A l l t o o t s e r e scored f o r f l u e n c y , 
f l e x i b i l i t y , o r i g i n a l i t y end e l a b o r a t i o n along the l i n e s l a i d down i n 
Yamemoto's "Experimental S c o r i n g Manuals f o r the Minnesota T e s t s of C r e a t i v e 
Thinking" (1964d). These s c o r e s e r e t y p i c e l l y Bummed a c r o s s a l l the v e r b a l 
end/or f i g u r a l t a s k s , end the four t o t a l a a re summed i n t u r n i n t o a 
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s i n g l e index s c a r e . Torrance and Gowan (1963) r e p o r t , however, t h a t 
" t h e r e are low c o r r e l a t i o n s between v e r b a l and non-verbal c r e a t i v e a b i l i t i e s 
and they appear l a r g e l y independent" ( p . 3 ) . I f t h i s i s the c a s e , and v e r b a l 
and non-verbal c r e a t i v i t y t e s t s shown a g r e a t e r degree of independence than 
the corresponding broad group f a c t o r s of i n t e l l i g e n c e , the c a l c u l a t i o n of 
a " c r e a t i v i t y " index i s indeed i n v a l i d . 
The r e l a t i o n s h i p s between these measures and those of i n t e l l i g e n c e 
and achievement appear to be s u b s t a n t i a l . Yamamoto (1964a) reported a 
c o r r e l a t i o n of 0,30 ( p < 0 . 0 1 ) between measures of c r e a t i v i t y and i n t e l l i g e n c e 
i n a sample of 272 high s c h o o l s t u d e n t s . I n a f u r t h e r a n a l y s i s o f the same 
data (Yamamoto,1964c), he c a r r i e d out a c o v a r i a n c e a n a l y s i s i n which "high" 
and "low" c r e a t i v i t y groups (top 20 par cent and bottom 20 per c e n t s c o r e r s 
on the " c r e a t i v i t y index") were compared i n terms of s c h o o l achievement, 
with the e f f e c t s of I.Q. p a r t i a l l e d out. The "high c r e a t i v i t y " group 
obtained s i g n i f i c a n t l y h i g h e r achievement s c o r e s , r e g a r d l e s s of s u b j e c t 
matter. C i c i r e l l i (1965), however, c a r r i e d out a s i m i l a r study with more 
than 600 s i x t h graders, and found t h a t most of the a b i l i t y of the Torrance 
measures to p r e d i c t achievement depended on shared v a r i a n c e with i n t e l l -
i g e n c e . 
I t appears t h a t the form of the r e l a t i o n s h i p between i n t e l l i g e n c e , 
c r e a t i v i t y and academic achievement depends on t h s l e v e l of I.Q. i n question. 
Torrance (1962) was the f i r s t to suggest what has become known as thB 
" t h r e s h o l d h y p o t h e s i s " . T h i s has never been f o r m a l l y s t a t e d , but appears 
to have two a s p e c t s . The f i r s t i s t h a t up to a " t h r e s h o l d " l e v e l of about 
I.Q. 120, general i n t e l l i g e n c e i s the most important f a c t o r i n p r e d i c t i n g 
school achievement; above t h i s l e v e l , c r e a t i v e a b i l i t i e s begin to assume 
mors importance (Barron, 1963; McClelland, 1958; MacKinnon, 1962a; 
41 
Yamamoto, 1964b). 
The second aspect i s based upon the idea t h a t the s i z e of the c o r r e -
l a t i o n between i n t e l l i g e n c e and divergent t e s t scores decreases as the I.Q. 
of the sample i n question i s r a i s e d ; and t h a t t h i s r e l a t i o n s h i p brsaks down 
a l t o g e t h e r e t I.Q. l e v e l s above about 120. Thus, beyond t h i s minimum l e v e l 
of I.Q., being more i n t e l l i g e n t does not guarantee a corresponding increase 
i n c r e a t i v i t y . 
Yamamoto (1965a) produced some evidence i n support o f t h i s i n h i s 
study of two groups of American primary schools (sample sizes o f 461 and 827). 
He administered the Torrance t e s t s and the Lorge-Thorndike I.Q. t e B t , Bnd 
d i v i d e d each sample i n t o f o u r groups on the basis o f t h e i r I.Q. scores; 
those w i t h an I.Q. of 90 or l e s s , those w i t h I.Q.s between 91 and 110 and 
111 and 130, and those w i t h scores above 130. C o r r e l a t i o n s between I.Q. 
and a composite " c r e a t i v i t y index" score were small and g e n e r a l l y n o n - s i g n i -
f i c a n t f o r t h B s e subgroups, and f o r t h e whole sample i n b o t h cases. 
Yamamoto then corrected the c o r r e l a t i o n s f o r the u n r e l i a b i l i t y o f the d i v e r -
gent t e s t s ( t e s t - r e t e s t r e l i a b i l i t y was 0.79 over two months) and f o r the 
r e s t r i c t i o n of I.Q. range caused by the formation o f the groups. The 
o v e r a l l i n t e l l i g e n c e - d i v e r g e n t t e s t c o r r e l a t i o n s were found t o increase t o 
•.51 (p < 0.001) i n the f i r s t sample and t o 0.54 (p< 0.001) i n the second, 
and there was a c o n s i s t e n t decrease i n the size of t h i s c o r r e l a t i o n as the 
i n t e l l i g e n c e l e v e l o f the subgroups increased. Yamamoto concludes t h a t 
"we should regard c r e a t i v i t y t e s t s as complementary components i n new and 
more i n c l u s i v e measures o f human i n t e l l e c t u a l behaviour, and not a s a measure 
wholly i n d e p B n d B n t and exclusive of the general f a c t o r of i n t e l l i g e n c e " (p.305). 
Haddon and L y t t o n (1968) confirmed the threshold hypothesis f u r t h e r i n 
experiments which compared the performances of c h i l d r e n from "formal" and 
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" i n f o r m a l " schools on thB Torrance t e s t s . Haddon and Lytt o n administered 
these to groups of primary sc h o o l c h i l d r e n ( t o t a l N= 211), and found t h a t 
c o r r e l a t i o n s between Verbal Reasoning Quotients(V.R.Q,) and divergent 
t h i n k i n g scores f e l l as V.R.Q. increased. They also found t h a t scores i n 
the " i n f o r m a l " schools were generally higher, and t h a t c o r r e l a t i o n s w i t h 
I.Q. were higher f o r verbal than f o r f i g u r a l d ivergent t e s t s . L y t t o n and 
Cotton (1969) repeated t h i s experiment w i t h secondary school c h i l d r e n and 
f a i l e d to r e p l i c a t e the r e s u l t s , although the o v e r a l l c o r r e l a t i o n between 
t h e divergent t e s t s and V.R.Q. (0.17) was low enough f o r them t o conclude 
t h a t the divergent t h i n k i n g t e s t s were measuring something other then v e r b a l 
reasoning, 
Ginsburg and Whittemore (1968) t e s t e d the threshold hypothesis 
d i r e c t l y , using Mednick's R.A.T. (1962) and a ve r b a l I.Q. t e s t . They found 
no evidence t h a t the r e l a t i o n s h i p between these t e s t s breaks down i n the 
upper segment of the I.Q. range. Rather, they cl a i m , i t i s a c u r v i l i n e a r 
r e l a t i o n s h i p which holds throughout the I.Q. range, and the gradi e n t of the 
curve decreases above a c e r t a i n I.Q. l e v e l . Since many authors b e l i e v e 
the R.A.T. to be cl o s e r to a convergent than to a divergent t e s t , however 
(e.g. Wallach and Kogan, 1965; Cropley, 1966; G u i l f o r d , 1971), t h i s 
conclusion i s , perhaps, not s u r p r i s i n g , and does not c o n t r a d i c t the threshold 
hypothesis f o r " c r e a t i v i t y " t e s t s i n general. 
The th r e s h o l d hypothesis has been expressed i n morB d e t a i l by p l o t t i n g 
the divergent t e s t scores o f i n d i v i d u a l s against t h e i r I.Q. scores; f o r the 
hypothesis to hold, the shape of the s c a t t e r p l o t i s t y p i c a l l y t r i a n g u l a r , as 
shown i n Figure 3. This notion was suggested by McNemar (1964) and was 
demonstrated experimentally i n a study by G u i l f o r d and Hoepfner (1966a). 
They administered a b a t t e r y o f divergent t e s t s y i e l d i n g 45 scores along w i t h 
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Fig. 3 The "triangular scatterplot" for I . Q . - divergent test 
correlations (from Guilford, 1967) 
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two i n t e l l i g e n c e t e s t s t o 204 ninth-grade students...' C o r r e l a t i o n s with" 
the f i r s t I.Q, t e s t (the C a l i f o r n i a Test of Mental Maturity)^.ranged from 
-0.04 t o 0.70, and those w i t h the second ( t h e C-Z Verbal Comprehension Test) 
from -0.15 t o 0.52; a s c a t t e r p l o t of these cor r e l a t i o n s , e x h i b i t e d the ' 
t r i a n g u l a r shape shown i n Figure 3. This demo n s t r a t i o n ' - i l l u s t r a t e s two 
s t r i k i n g f e a t u r e s ; the s c a r c i t y of cases combining lowu.Q* with"'high 
divergent production, and the much more common c o n j u n c t i o n of high I.Q. and 
i 
low divergent production. 
Ripple and May (1962) however, using seven o f G u i l f o r d ' s t e s t s and 
two developed by May, found no evidence f o r ths t r i a n g u l a r s c a t t e r p l o t . 
They farmed three I.Q. groups, on the basis o f scores obtained on the Ot i s 
Quick Scoring Mental A b i l i t y Tests, and found a median c o r r e l a t i o n between 
I.Q. and the divergent t e s t s of about 0.10 i n each group. The equivalent 
f i g u r e f o r the three groups combined was about 0.60; Ripple and May 
concluded, t h e r e f o r e , t h a t * r e s t r i c t i o n o f I.Q* range was the predominant 
• f a c t o r . 
Wallach and Kogan (1965) reviewed a number o f the studies mentioned 
above, and concluded t h a t the d i s t i n c t i o n between c r e a t i v i t y and i n t e l l i g e n c e 
had not been adequately supported by the e m p i r i c a l evidence. Since c o r r e -
l a t i o n s between measures o f c r e a t i v i t y were u s u a l l y lower than those between 
t e s t s o f c r e a t i v i t y and i n t e l l i g e n c e , it.seemed u n j u s t i f i a b l e t o t a l k about 
" c r e a t i v i t y " , as a separate dimension o f a b i l i t y . Wallach and Kogan 
suggested t h a t t h i s d i s t i n c t i o n had not emerged because o f the c o n d i t i o n s 
under which divergent t e s t s had been administered* Previous studies had 
r e l i e d on group t e s t i n g i n e conventional psychometric " t e s t " s i t u a t i o n ; 
they contended t h e t a relaxed, a n x i e t y - f r e e s i t u a t i o n ought t o be much more 
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appropriate for the assessment of the kind of a b i l i t i e s involved i n doing 
divergent t e B t s . They administered t h e i r own t e s t s , therefore, i n a 
game-like, non-competitive context which was deeigned to minimise t e s t 
anxiety. The subjects were 151 10 to 11 year-olds, and the testers were 
teachers who knew the children well, and who had established rapport with 
them. The " t e s t s " were introduced end treated as games, and were given 
individually, without time l i m i t s . These were measures of associative 
fluency which derived from Guilford's work and consisted ofi 
1. Instances. Subjects required to give as many instances as possible 
of a c l a s s concept, such as "round things". 
2. Alternate Uses. Subjects to provide as many uses as possible for 
verbally specified objects, such aa "a brick". 
3. S i m i l a r i t i e s . Ae many different s i m i l a r i t i e s as poseible to be 
given for pairs of verbally specified objects, such ss "a potato and 
a carrot". 
4. Pattern Meanings. As many meanings or interpretations as possible 
to be given for a number of abstract v i s u a l designs. 
'5. Line Meanings, Subjects perform the same task as for Pattern 
Meanings, but with stimuli consisting of various non-objective l i n e 
forms. 
Responses to each t e s t were scored separately for number and unique-
ness; the authors report that bizarre or inappropriate responses occurred 
very infrequently. The intercorreletions between these and i n t e l l i g e n c e 
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scores ( t h r e e subtests of the Wechsler I n t e l l i g e n c e Scale f o r Children 
(W.I.S.C.), the School and College A b i l i t y Tests (S.C.A.T.) and the 
Sequential Tests of Educational Progress (S.T.E.P.)) confirmed Wallach and 
Kogan's hypotheses. The mean c o r r e l a t i o n amongst the measures o f c r e a t i v i t y 
was 0.41, and t h a t amongst the measures of i n t e l l i g e n c e was 0.52; 80 per 
cent of the c o r r e l a t i o n s between these domains however, f a i l e d t o reach 
s i g n i f i c a n c e , t h e i r average value being 0.09. Analysis f o r the sexes 
separately revealed t h a t the l e v e l of a l l c o r r e l a t i o n s was s l i g h t l y higher 
f o r g i r l s than f o r boys, although the o v e r a l l p a t t e r n was the same. They 
claimed, t h e r e f o r e , t o have provided c l e a r evidence f o r a u n i t a r y t r a i t of 
divergent t h i n k i n g which was independent of i n t e l l i g e n c e . Four c o n t r a s t i n g 
groups were then formed (high on c r B a t i v i t y / h i g h on i n t e l l i g e n c e , high on 
c r e a t i v i t y / l o w on i n t e l l i g e n c e and v i c e versa,low on c r e a t i v i t y / l o w on 
i n t e l l i g e n c e ) f o r each sex, and compared i n terms of a t t i t u d e s to study, 
degree of s o c i a l adjustment, l e v e l of anxiety and defBnsiveness, c o g n i t i v e 
s t y l e end so on. The most important i m p l i c a t i o n of these comparisons 
concerned the high c r e a t i v i t y / l o w i n t e l l i g e n c e group - "These c h i l d r e n are 
i n angry c o n f l i c t w i t h themselves and w i t h t h e i r school environment and are 
beset by f e e l i n g s o f unworthiness and inadequacy. In a s t r e s s - f r e e c o n text, 
however, they can blossom f o r t h c o g n i t i v e l y " (p.303). 
Wallach and Kogan's study was an important one i n t h a t i t put pre-
v i o u s l y c o n f l i c t i n g research f i n d i n g s i n a new perspective by emphasising 
the importance of the task s i t u a t i o n , and i n i t s methodological and s t a t i s -
t i c a l competence. Several workers have c a r r i e d out re-analyses and 
attempted r e p l i c a t i o n s of t h e i r r e s u l t s . Ward (1967) c a r r i e d out a p r i n c i -
pal-components f a c t o r analysis of Wallach and Kogan's c o r r e l a t i o n s , f o l lowed 
by Varimax and Promax (oblique) r o t a t i o n s . Four s i g n i f i c a n t f a c t o r s 
emerged i n the Promax matrix; the f i r s t (accounting f o r 28.7 per cent o f 
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the variance) being characterised by high loadings from the measures of 
i n t e l l i g e n c e , and the second (accounting f o r 23.8 per cent of the variance) 
by high loadings from the divergent t e s t B . These f i r s t two f a c t o r s were 
c o r r e l a t e d only to the extent of 0.143, and Ward concluded t h a t they 
showed "the presence of two apparently near orthogonal and e a s i l y i d e n t i -
f i a b l e sets of measures" (p.382). Fee (1968), using a M u l t i p l e Group 
f a c t o r a n a l y s i s , obtained e s s e n t i a l l y the same r e s u l t s as Ward, conf i r m i n g 
Wallach and Kogan's conclusions. His r e s e r v a t i o n , however, was t h a t the 
independence of c r e a t i v i t y and i n t e l l i g e n c e may not be as complete as they 
maintain and t h a t " c r e a t i v i t y " i s c l e a r l y not unidimensional. 
Cronbach (1968) c a r r i e d out a s t r i n g e n t s t a t i s t i c a l r e - a n a l y s i s o f 
Wallach and Kogan's data using more powerful techniques, and r e - i n t e r p r e t e d 
some of t h e i r r e s u l t s . I n p a r t i c u l a r , he disagreed w i t h t h e i r within-sex 
treatment of deta concerning psychological c h a r a c t e r i s t i c s of the f o u r 
a b i l i t y groups without f i r s t demonstrating the presence of an i n t e r a c t i o n 
i n v o l v i n g sex, end t h e i r acceptance o f l e v e l s of s i g n i f i c a n c e up t o , and 
even beyond the 10 per cent l e v e l . Although h i s r e - a n a l y s i s produced 
several p o i n t s of agreement, Cronbach stresses thB d i f f e r e n c e s which negate 
a number o f Wallach and Kogan's hypotheses regarding the psychological 
c h a r a c t e r i s t i c s of t h e i r s u b j e c t s . He found, f o r example, t h a t 13 of t h e i r 
s i g n i f i c a n t c o r r e l a t i o n s diseppeered.'in h i s r e - a n a l y s i s and t h a t seven new 
ones emerged t h a t were not found i n the o r i g i n a l study. Cronbach i s 
unhappy w i t h the "suggestive" l a b e l s " c r e a t i v i t y " and " i n t e l l i g e n c e " , and 
recommends the adoption of n e u t r a l terms which would not i n v i t e the reader 
to make i n t e r p r e t a t i o n s t h a t have not been v a l i d a t e d . Although he accepts 
t h a t Wallach and Kogan "succeeded i n developing a b a t t e r y o f measures t h a t 
cohere and y e t are uncorrelnted w i t h a conventional a b i l i t y measure", he 
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concludes thst the c r e a t i v i t y dimension "has disappointingly limited 
psychological significance", end that "an attempt to draw out implications 
and applications i s premature" (p.51D). 
Cropley (1968) and Cropley and Maslany (1969) attempted replicationa 
of Wallach and Kogan'e findings by administering th e i r c r e a t i v i t y t e s t s , 
i n s pleyful context but in group form, along with int e l l i g e n c e teste to 
samplee of undergraduates. Cropley's correlation matrix revealed that the 
c r e a t i v i t y tests possessed a high degree of internal coneistency, and were 
r e l a t i v e l y independent of i n t e l l i g e n c e . Subsequent principal-components 
analysis, however, revealed a large generel factor which accounted for 
28.8 per cent of the t o t e l variance, with high loadings from both c r e a t i v i t y 
and i n t e l l i g e n c e t e B t s . The second factor, with 20.9 per cent of the 
variance, was c l e a r l y a bipolar factor of c r e a t i v i t y versus i n t e l l i g e n c e . 
Cropley and Maslsny's correlations f e l l into the same pattern, and p r i n c i p a l -
components analyais indicated the existence of large loadings of c r e a t i v i t y 
t e s t s on the intelligence factor and of the i n t e l l i g e n c e t e s t s on the 
c r e a t i v i t y factor. They concluded that the Wallach and Kogan "teats measure 
a stable end i n t e r n a l l y consistent i n t e l l e c t i v e mode, a l b e i t one which i s 
su b s t a n t i a l l y related to general i n t e l l i g e n c e " (p.398). 
Kogan (1971) replied that t h i s apparent relationship had arisen from 
Croplsy and Maslany's f a i l u r e to r o t e t B t h e i r principal-components solution; 
Promax (oblique) rotation yielded a pure " c r e a t i v i t y " factor and two 
" i n t e l l i g e n c e " factors. Kogan c i t e s the Cropley and Cropley and Maslany 
studieB as yielding r e s u l t s "largely consistent" with the Wallach and 
Kogan conclusion that " c r e a t i v i t y and i n t e l l i g e n c e become separate dimensions 
of cognitive functioning when divergent-thinking tasks are administered as 
games i n a permissive testing context without time l i m i t s " (p.113). This 
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confirmation was obtained from research u s i n g samples of college students, 
as was that of Wallach and Wing (1969). Further confirmation of the 
Wallach end Kogan conclusion in 10-11 year-olds was reported by Pankove 
and Kogan (1968) and Kogan and Morgan (1969), end age g e n e r a l i z a b i l i t y 
downwards was demonstrated by Ward (1966) in his studies of 7-8 year-olds 
and kindergarten children. The r e s u l t s of t h i s group of studies, cited by 
Kogan (1971), imply not only the s t a t i s t i c a l independence of the c r e a t i v i t y 
domain from i n t e l l i g e n c e , but also i t s coherent, unitery nature. 
Directly opposed to t h i s consensus of opinion are Guilford end his 
co-workers. ThBir m u l t i f a c t o r i a l conception of i n t e l l i g e n c e incorporates 
some 24 different divergent thinking a b i l i t i e s , which they claim to have 
isolated by fector analytic techniques (e.g. Wilson, Guilford, Christeneen 
end Lewis, 1954; Guilford, 1956, 1959, 1971). Subsequent f a c t o r i a l 
studies such as those by Sultan (1962) end Adcock and Webberly (1971) have 
had l i t t l B Buccees in re p l i c a t i n g Guilford's factors. Moreover, the f a c t 
that different techniques of factor analysis give r i e e to different solutions 
severely l i m i t s the psychologicel significance of factors such as Guilford's. 
In Sultan's study, for example, en analysis of the type used by Guilford 
revealed an ideational fluency factor and en o r i g i n a l i t y factor, whereas en 
alternative solution ueing Burt's group factor method f B l l into the h i e r -
a r c h i c a l pattern espoused by Vernon (1961), with no evidence for e d i s t i n c t 
divergent thinking fector. 
Thorndike (1963a, 1963b) end Wallach (1970) have argued that 
Guilford'a divergent thinking measures do not correlate with one another 
eny more strongly then the degree to which they correlate with measures 
of convergent thinking. Wallach (1970) auggests that i t i s on 
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these grounds r a t h e r than on the much less conservative f a c t o r i a l ones 
adopted by G u i l f o r d , t h a t the d i m e n s i o n a l i t y issue should be resolved. I n 
p a r t i c u l a r , he c i t e s examples of re-analyses of G u i l f o r d ' s date which support 
t h i s suggestion. Thorndike's (1963b) an a l y s i s of the data of G u i l f o r d and 
Christensen (1956) and Wilson e t aL (1954) revealed, i n each case, t h a t the 
divergent t h i n k i n g tasks employed had l i t t l e i n common apart from the degree 
to which they were also r e l a t e d t o the convergent t e s t s . Ward (1966) 
obtained the same r e s u l t s i n an i d e n t i c a l rB-enalysis of the data of G u i l -
f o r d , F r i c k , Christensen and M e r r i f i e l d (1957). 
McGuire, Hindsman, King and Jennings (1961) administered, among other 
tasks, s i x of G u i l f o r d ' s divergent t e s t s and several i n t e l l i g e n c e t e s t s t o 
some 1000 seventh graders. A n a l y t i c r o t a t i o n t o a Varimax s o l u t i o n pro-
duced a c l e a r i n t e l l i g e n c e f a c t o r , and another which was h e a v i l y defined 
by the divergent t e s t s . These had minimal loadings on thB i n t e l l i g e n c e 
f a c t o r , and v i c e versa. Cropley (1966) administered s i x measures o f 
convergent and seven of divergent t h i n k i n g ( i n c l u d i n g some devised by 
G u i l f o r d and Torrance), and Mednick's R.A.T. to 320 seventh-grade c h i l d r e n . 
P r i n c i p a l - a x i s a n a l y s i s gave r i s e to f i v e s i g n i f i c a n t f a c t o r s , o f which the 
f i r s t two were defined by the convergent and divergent t e s t s r e s p e c t i v e l y . 
These were subjected to both orthogonal (Varimax) and oblique (Procrustes) 
r o t a t i o n s . I t proved impossible t o i s o l o t e a pure divergent t h i n k i n g 
f a c t o r , f r e e o f convergent t e s t loadings, i n the orthogonal s o l u t i o n . This 
was more nearly possible when oblique r o t a t i o n was employed, r e s u l t i n g i n 
f a c t o r s t h a t c o r r e l a t e d t o the extent of 0.514, Craplny (1971) contrasted 
t h i s f i g u r e w i t h t h a t o f Kogan (1971), whose oblique r o t a t i o n of Cropley 
end Maslany's (1969) data revealed a " c r e a t i v i t y " f a c t o r which was c o r r e l a t e d 
only to the extent of 0.124 and 0.068 w i t h two i n t e l l i g e n c e f a c t o r s . The 
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discrepancy between these two sets of f i g u r e s i s probably a r e s u l t of the 
much wider range o f types of " c r e a t i v i t y " t e s t employed by Cropley i n h i s 
1966 study. He concluded t h a t " i t would be wrong t o argue e i t h e r t h a t 
convergent and divergent t h i n k i n g cannot be d i s t i n g u i s h e d from each other 
f a c t o r i a l l y .... or t h a t they are completely independent o f each o t h B r ...." 
(1966, p.264). 
L o v e l l and Shields (1967) came to s i m i l a r conclusions i n t h e i r 
f a c t o r i a l study o f 50 8-10 year-aids, a l l of whom had a verbal I.Q. of 140 
or higher. 17 convergent and divergent t e s t s were employed, and s i x 
f a c t o r s , which were o r t h o g o n a l l y r o t a t e d , were ex t r a c t e d from t h e i r i n t e r -
c o r r e l a t i o n s . Although the divergent t h i n k i n g t e s t s defined one p a r t i c u l a r 
f e c t o r , many of them also showed s u b s t e n t i a l laodings on others, p a r t i c u l a r l y 
on those r e l a t e d t o academic attainment. The authors concluded t h a t 
"divergent t h i n k i n g cannot be eccounted f o r by one dimension; r a t h e r , the 
able p u p i l i s ' c r e a t i v e ' t o d i f f e r e n t degrees according t o the task t h a t i s 
set him" (p.207). 
L o v e l l and Shields used the Getzels and Jackson c r e a t i v i t y t e s t s ; 
Mackler and Spotts (1965) and Yamamoto and Frengel (1966) a r r i v e d a t s i m i l a r 
conclusions w i t h a p a r t i c u l a r i n t e r e s t i n the Minnesota Tests. Mackler and 
Spotts administered three of these along w i t h one devised by G u i l f o r d and 
M e r r i f i e l d (1960) t o 114 male undergraduates i n an attempt t o evaluete what 
they term G u i l f o r d ' s " a b i l i t i e s " approach i n comparison w i t h Torrance's 
(1962) "emphesis on the person involved i n e c r e a t i v e process". They 
suggested t h a t G u i l f o r d ' s view i m p l i e d t h a t persons high or low on p a r t i c u -
l a r f a c t o r s (e.g. f l e x i b i l i t y , o r i g i n a l i t y ) should be so with o u t respect to 
the type of c r e a t i v e task undertaken, so t h a t high i n t e r - t a s k consistency 
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might be expected. Torrance's approach, however, l e d one to expect 
"high i n t r a - t s s k consistencies among i n d i v i d u a l s , since i t i s the person, 
r a t h e r than a s e t of task-independent f a c t o r s , t h a t i s responsible f o r the 
f i n a l t e s t performance" (p.592). Since Msckler and Spotts 1 i n t e r c o r r e -
l e t i o n m a t r i x revealed higher i n t r a - than i n t e r - t e s t c o e f f i c i e n t s , and 
since i t s Varimax f a c t o r analysis produced s i x t a s k - s p e c i f i c f a c t o r s , they 
concluded t h a t Torrance's approach was more r e a l i s t i c . 
Yamamoto and Frengel also found low c o r r e l a t i o n s between scores 
c a r r y i n g t h B same l a b e l , e.g. " O r i g i n a l i t y " , i n t h e i r analysis of the 
Minnesota Tests, which were administered t o 827 f i f t h graders. Their 
V/arimax f a c t o r s o l u t i o n revealed, l i k e t h a t o f Mackler and Spotta, f a c t o r s 
which were c l e a r l y t a s k - s p e c i f i c . The research of Madaus and h i s co-workers 
(e.g. Madaus, 1967a, 1967b; Dacey, Madaus and A l l e n , 1969; Getzels and 
Medaus, 1969), however, has i n d i c a t e d a somewhat broader c l u s t e r i n g o f the 
Minnesota t e s t s . I n t h e i r f a c t o r i a l s t u d i e s o f 13 t o 16 year-olds, they 
found t h a t t a s k - s p e c i f i c measures i n the Minnesota b a t t e r y c o r r e l a t e d h i g h l y 
w i t h i n both the ve r b a l and non-verbal subsections, and t h a t non-verbal t e s t s 
loaded on f a c t o r s which were orthogonal t o those defined by the verbal t e s t s . 
This was demonstrated i n samples of American p u p i l s , and c r o s s - c u l t u r a l l y 
confirmed i n I r i s h samples (Madaus,1967a; Dacey, Medaus and A l l e n , 1969). 
The s i m i l a r i t y between such f a c t o r s t r u c t u r e s i n d i f f e r e n t samples, and the 
sp u r i o u s l y high i n t e l l i g e n c e - d i v e r g e n t t e s t c o r r e l a t i o n s found by some 
workers were a t t r i b u t e d , a t l e a s t i n p a r t , t o "methods f a c t o r s " such as 
scor i n g procedures, i n s t r u c t i o n s and t e s t s i t u a t i o n (group versus i n d i v i -
dual, spaed versus power t e s t i n g , B t c . ) . Dacey, Madaus and A l l e n conclude 
t h a t the t r u e r e l a t i o n s h i p between divergent t h i n k i n g and i n t e l l i g e n c e 
cannot be adequately determined u n t i l t r a i t and methods f a c t o r s have been 
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s y s t e m a t i c a l l y i s o l a t e d . Wallach and Kogan's f i n d i n g s concerning the 
methods f a c t o r o f t e s t atmosphere would appear t o su b s t a n t i a t e t h i s 
conclusion. 
Emergent Problems: the present studies 
In s p i t e o f the p r o l i f e r a t i o n o f s t u d i e s reviewed i n t h i s area, the 
two basic questions as t o the coherence of the " c r e a t i v i t y " dimension and 
i t s independence from i n t e l l i g e n c e remain unanswered. On the one side 
stand Wallach and Kogan, who b a l i e v B i n an i n t e r n a l l y c o n s i s t e n t t r a i t 
which bears no r e l a t i o n s h i p t o I.Q.; on the other stands G u i l f o r d , who 
sees c r e a t i v i t y as comprised of a v a r i e t y o f s p e c i a l a b i l i t i e s which form 
p a r t o f i n t e l l i g e n c e as a whole. Most workers would agree t h a t the two 
ranges o f a b i l i t y , whatever t h e i r s t r u c t u r e s , are r e l a t e d . Freeman, 
Butcher and C h r i s t i e , (1971) f o r example, a f t e r t h e i r review of the l i t e r a -
t u r e , conclude t h a t " c r e a t i v i t y as assessed by the G u i l f o r d - Torrance -
Messick t e s t s o f divergent t h i n k i n g overlaps very considerably w i t h i n t e l l i -
gence as sssessed by conventional t e s t s ...." (p.14). 5ome o f the c o n f l i c t -
i n g f i n d i n g s concerning the dim e n s i o n a l i t y issue, however, r e s u l t from the 
d i f f e r e n t s t a t i s t i c a l c r i t e r i a adopted. Wallach and Kogan (1965) contend 
t h a t the warrant f o r c l a i m i n g an e m p i r i c a l l y separable d i v e r g e n t - t h i n k i n g 
domain depends on showing t h s t the d i v e r g e n t - t h i n k i n g tasks shars s subs-
t a n t i a l amount o f variance i n common, t h a t they shars s u b s t a n t i a l l y l e s s 
variance w i t h convergent-thinking tasks than they share w i t h one another, 
and t h a t the measures o f convergent t h i n k i n g share a s u b s t a n t i a l amount o f 
variance i n common as w e l l . G u i l f o r d (1971), however, argues t h a t the 
technique of averaging c o r r e l a t i o n c o e f f i c i e n t s i s al t o g e t h e r too simple f o r 
the complicated v a r i a b l e s under c o n s i d e r e t i o n , and t h a t the much more 
s o p h i s t i c a t e d o p e r a t i o n of f a c t o r a n a l y s i s i s needed t o i d e n t i f y a b i l i t i e s 
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w i t h i n the divergent and convergent domains. Studies which have i d e n t i f i e d 
u n i t a r y c r e a t i v i t y dimensions using f a c t o r i a l techniques (e.g. Ward, 1967; 
Ciopley, 1966, 1968; Cropley and Maslany, 1969) tend t c support Wsllech 
and Kogan's p o s i t i o n , at l e a e t as f a r as d i m e n s i o n a l i t y i s concerned. 
One c r i t i c i s m which has been l e v e l l e d at Wallach and Kogan i s t h a t 
t h e i r conception of " c r e a t i v i t y " i s a r b i t r a r i l y l i m i t e d t o a narrowly 
defined set of v a r i a b l e s (e.g. Anastasi and 5chaefer, 1971). Wallach 
(1970) has taken t h i s a stage f u r t h e r , and suggests t h a t only i d e a t i o n a l 
fluency (as d i s t i n c t from word fluency) measures, end measures of o r i g i n a l i t y 
which place no emphasis on e v a l u a t i o n or appropriateness o f responses t r u l y 
represent divergent t h i n k i n g , end t h a t f l e x i b i l i t y and e l a b o r a t i o n scores 
have more i n common w i t h convergent thought. Given Wallach and Kogan's 
b a t t e r y of t e s t s i n which v e r b a l responses were required t o predominantly 
ver b a l s t i m u l i , i t i s not s u r p r i s i n g t h a t a u n i t a r y dimension was i d e n t i f i e d . 
Most w r i t e r s would agree t h a t v e r b a l and non-verbal divergent t e s t s measure 
d i f f e r e n t espects of " c r e a t i v i t y " ; what i s i n question i s the l e v e l a t which 
t h i s d i f f e r e n c B operates. I f i t corresponded t o the broad group f a c t o r s of 
i n t e l l i g e n c e espoused, f o r example, by Vernon (1961), Wallach and Kogan's 
conception would s t i l l h old. The r e s u l t s of workers such as Cameron (1967), 
Fee (1968) end Dacey, Medaue and A l l e n (1969) tend t o imply, however, t h a t 
verbal and non-verbal c r e a t i v i t y f a c t o r s e x i s t a t a l e v e l which i n v a l i d a t e s 
the n o t i o n o f a "g f o r c r e a t i v i t y " . 
Butcher (1968) suggested two f u r t h e r l i n e B o f research t h a t had been 
r e l a t i v e l y neglected, and which he f e l t would c l a r i f y some of these issues. 
F i r s t l y , he suggested t h a t c u r r e n t t e s t s are too r i g i d l y c l a s s i f i e d as 
"convergent"or "divergent" w i t h e i t h e r one " c o r r e c t " answer or an i n f i n i t e 
number of them f o r each item. Items (such as anagrams and numerical data) 
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"might be framed so as to have a f i n i t e number, small or l a r g e , of accept-
able s o l u t i o n s , and the continuum might thus be t r e a t e d as an experimental 
or independent v a r i a b l e " (p.109). Secondly, he suggested t h a t the con-
s t r u c t i o n o f t e s t s u t i l i s i n g non-verbal response modes would throw l i g h t 
on those aspects o f divergent t h i n k i n g which ere not covered by the usual, 
predominantly v e r b a l , t e s t s . N u t t a l l (1971) f o l l o w e d up t h i s second 
suggestion by de v i s i n g diagrammatic and mathematical t e s t s , and administer-
in g them t o r e p r e s e n t a t i v e samples o f secondary s c h o o l c h i l d r e n . These 
divergent t e s t s wBre unrelated to each other and t o general i n t e l l i g e n c e , 
and to academic attainment i n the corresponding content area. 
The present research i s concerned w i t h the questions raised so f a r , 
and also w i t h the p u r s u i t o f a more s p e c i f i c , p r a c t i c a l aim: the problem 
of t e s t s e l e c t i o n . Research workers o f t e n want t o s e l e c t a set of c r e a t i v -
i t y t e s t s which w i l l provide an accurate and comprehensive measure with o u t 
unnecessary d u p l i c a t i o n . The standard b a t t e r i e s which have been described 
i n t h i s chapter are not o f t e n used i n t h e i r o r i g i n a l form f o r various 
reasons. Time would not permit, f o r example, the a d m i n i s t r a t i o n of the 
f u l l G u i l f o r d b a t t e r y i n the case of many p r o j e c t s ; Wallach end Kogan's 
t e s t s possess en undue "verbal response" biaa; Getzels and Jackson's 
b a t t e r y incorporates two t B s t s which are suspect; t h B Minnesota t e s t s 
possess low i n t e r n e l consistency. 
• f the two studies described i n Chapter 2, the f i r s t attempts t o 
cover these i s s u B S i n a way which i s as general as p o s s i b l e . I t involves 
t h B a d m i n i s t r a t i o n o f a b a t t e r y of divergent and non-divergent c r e e t i v i t y 
t e s t s which i s as comprehensive es possible, along w i t h f o u r new t e s t s , to 
a sample of 117 10 t o 11 year-olds w i t h a wide I.Q. range. The "methods" 
f a c t o r of t e s t context i s c o n t r o l l e d f o r by the adoption o f a p l a y f u l , 
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gamelike atmosphere as s p e c i f i e d by Wallach and Kogan; both c o r r e l a t i o n a l 
and f a c t o r i a l evidence (unrotated and r o t a t e d s o l u t i o n s ) i s used i n i n t e r -
p r e t i n g the data. The second study i s smaller i n terms o f both the number 
of t e s t s , and the number of subjects used. I t forms p a r t of the research 
described i n Part 3, and represents an extension of the i n v e s t i g a t i o n w i t h 
pre-school c h i l d r e n as s u b j e c t s . 
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CHAPTER 2 TWO FACTORIAL STUDIES 
C a l c u l a t i o n and R e l i a b i l i t y of Divergent Test Scores 
The open-ended nature of divergent t e s t s necessitates complex, 
tedious scoring procedures. To score any t e s t o b j e c t i v e l y requires some 
degree o f s t a n d a r d i s a t i o n of responses, and c a t e g o r i s i n g the responses 
given t o divergent t e s t s involves the p o s s i b i l i t y of s u b j e c t i v e i n t e r p r e -
t a t i o n by the t e s t e r . Although the high scorer i s a subject who can 
provide a l a r g e number o f responses, which are u n l i k e those o f others, a 
response which i s completely d i f f e r e n t - a b i z a r r e , i n a p p r o p r i a t e response, 
perhaps unrelated t o the t e s t item - would have t o be discounted. Imposing 
e v a l u a t i o n upon responses i n t h i s way iB obviously undesirable; i n p r a c t i c e , 
however, the problem i s seldom encountered and responses are r a r e l y discoun-
ted a l t o g e t h e r . 
The most d e t a i l e d eccount of scoring methods i s Yamamoto's (1964d) 
"Experimental Scoring Manuals f o r the Minnesota Tests of Creative Thinking". 
These describe procedures f o r scoring the Minnesota Tests f o r f o u r q u a l i t i e s -
Fluency, F l e x i b i l i t y , O r i g i n a l i t y and E l a b o r a t i o n . Most researchers employ 
these measures, or d e r i v a t i v e s o f them; i n p r a c t i c e they u s u a l l y i n t e r -
c o r r e l a t e so h i g h l y t h s t Fluency and O r i g i n a l i t y scores are used alone. 
Fluency scores are the easiest t o compute, and are obtained simply 
by counting the t o t a l number of responses given t o a l l items of the tests 
F l e x i b i l i t y scores by c a l c u l a t i n g the number of s h i f t s amongst pre-dstermined 
response categories f o r each item of the t e s t . Thus i n the "Uses" t e s t f o r 
example, a subj e c t who said t h a t b r i c k s could be used f o r b u i l d i n g houses, 
b u i l d i n g churches, b u i l d i n g l i b r a r i e s , e t c . , would increase h i s Fluency 
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score, but o b t a i n no F l e x i b i l i t y p o i n t s * O r i g i n a l i t y scores are obtained 
by weighting each response given according t o i t s frequency of occurrence 
i n the whole sample, and by d i f f e r e n t i a l l y assigning higher scores t o 
more i n f r e q u e n t responses. Elaboration scores are obtained by assigning 
one mark i f a response i s s p e c i f i c (e.g. "Use a box f o r s t a r i n g bananas") 
and no marks i f the response i s a general one ("use a box to keep things 
i n " ) . 
The problem of c a t e g o r i s i n g responses entere when F l e x i b i l i t y and 
O r i g i n a l i t y scores are d e r i v e d . I n the Minnesota p r o t o c o l s , the c a t e g o r i -
s a t i o n schemes f o r O r i g i n a l i t y are simply more d e t a i l e d versions of those 
f o r F l e x i b i l i t y . There are t y p i c a l l y about three very general categories 
f o r F l e x i b i l i t y , each of which i s di v i d e d i n t o a f u r t h e r two or three 
subcategories f o r O r i g i n a l i t y . Most workers, however, tend t o omit 
F l e x i b i l i t y scores end t o use more d e t a i l e d schemes f o r O r i g i n a l i t y -
u s u a l l y "categories" arB n o n - s p e c i f i c a c t u a l responses. Thus, i n response 
to thB previous example of the "Uses" t e s t ("How many uses can you t h i n k 
of f o r a b r i c k ? " ) the non-specific " b u i l d i n g " would represent one of the 
categories used f o r c a l c u l a t i n g O r i g i n a l i t y scores. This type o f procedure 
r e t a i n s more i n f o r m a t i o n than those employing broader categories, such as 
those described i n the Minnesota manual. 
In the two f a c t o r i a l studies described i n Part 1 of the present 
research, a l l f o u r scoring methods were i n v e s t i g a t e d . The Minnesota 
c a t e g o r i s a t i o n schemes f o r F l e x i b i l i t y were adapted f o r the p a r t i c u l a r t e s t s 
used; d e t a i l s are included i n the d e s c r i p t i o n s o f the t e s t s . O r i g i n a l i t y 
scores werB based on the r e l a t i v e frequency of occurrence of each non-
s p e c i f i c response. To i l l u s t r a t e f u r t h e r what c o n s t i t u t e s a non-specific 
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response, and the p r i n c i p l e s involved i n weighting, the t y p i c a l s coring 
of a t e s t - "Uses f o r Objects" - i s demonstrated i n Appendix 1. 
I n order to check t h a t t h i s response c a t e g o r i s a t i o n can be applied 
c o n s i s t e n t l y , a r e l i a b i l i t y study was c a r r i e d out on the O r i g i n a l i t y 
scares o f three t e s t s administered to 22 10 t o 11 year-olds ( r e p r e s e n t i n g 
one class of p u p i l s i n one of the f o u r schools which were v i s i t e d f o r the 
f i r s t f a c t o r i a l s t u d y ) . Two independent observers went through the s c r i p t s 
and l i s t e d what they considered to be a l l the d i f f e r e n t responses t o each 
t e s t , and the frequency of occurrence of each response. A weighting 
scheme was devised on the basis of one of these response l i s t s , and applied 
to Bach, again independently, by the two r a t e r s • Spearman rank c o r r e l a t i o n s 
between the two sets of scores obtained were as f o l l o w s : 
C i r c l e s 0.92 
P i c t u r e Meanings 0.95 
Uses f o r Objects 0.94 
A l l three c o r r e l a t i o n s are s i g n i f i c a n t a t the 0.001 l e v e l , and ere 
as high as the interscoxe r e l i a b i l i t i e s reported f o r the O r i g i n a l i t y sub-
scores o f the Minnesota t e s t s (Yamamoto, 1964d); t h i s . i s p a r t i c u l a r l y 
encouraging as the present scores are more accurate, and t h e r e f o r e suscep-
t i b l e t o g r e a t e r u n r e l i a b i l i t y . I n p r a c t i c e , i t thus appears t h a t o r i g i n -
a l i t y scores can be obtained which are o b j e c t i v e end r e l i a b l e . Vernon 
(1971) has devised a "data sampling" procedure f o r t h e i r quick c a l c u l a t i o n ; 
using t h i s method saves a great deal of time end e f f o r t a t the expense of 
very l i t t l e accuracy. 
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ThB 10 to 11 Year Old Study 
Subjects; The subjects were 117 Durham sc h o o l c h i l d r e n (49 boys and 
68 g i r l s ) drawn from f o u r primary schools; t h e i r ages ranged from 8.6 to 
11.10 years, w i t h a mean of 10.5 years (5.D. 8.3 months). The schools 
were chosen t o provide as wide a range of I.Q. as passible; "I.Q. index" 
scares were c a l c u l a t e d by sta n d a r d i s i n g and combining General A b i l i t y Test 
- Verbal and - Perceptual scores from the Morrisby D i f f e r e n t i a l Test Battery 
(1955), according t o the age norms provided i n the t e s t manual. These 
ranged from 71 to 138 w i t h a mean o f 102 (S.D. 13.5). 
Procedure: I n each Bchool the t e s t s were administered i n two separate 
sessions on d i f f e r e n t days (about one week between sessions). Every e f f o r t 
was made to maintain a p l a y f u l , a n x i e t y - f r e e atmosphere as s p e c i f i e d by 
Wallach and Kogan (1965) f o r the c r e a t i v i t y t e s t s ; no time l i m i t s were 
ap p l i e d . The I.Q. t e s t s were administered according to the c o n d i t i o n s 
l a i d down i n the t e s t manual. The order o f a d m i n i s t r a t i o n of the t e s t s 
was chosen to reduce e f f e c t s o f boredom and f a t i g u e by maximising the con-
t r a s t between one t e s t and the next; wherever p a s s i b l e , subjects were 
taken through examples of each t e s t before attempting i t . 
D e s c r i p t i o n of the t e s t s and scoring procedures: The 17 t e s t s (two 
I.Q; measures, 11 divergent and f o u r non-divergent t e s t s ) c o n s i s t o f nine 
p r e s e n t l y - e x i s t i n g t e s t s i n t h e i r o r i g i n a l form, f o u r t e s t s adapted f o r 
use w i t h 10-11 year o l d English s c h o o l c h i l d r e n as s u b j e c t s , and f o u r new 
t e s t s . A l l these were administered i n group form, using pencil-and-paper 
responding. A d e s c r i p t i o n o f each t e s t and i t s p a r t i c u l a r scaring pro-
cedures f o l l o w s : a reproduction of the t e s t booklet appears i n Appendix 2. 
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(a) I.Q. t e s t s 
(1) and ( 2 ) . Morrisby's General A b i l i t y Test - Verbal and General 
A b i l i t y Test - Perceptual were administered as reference measures• The 
raw scores were converted t o the equivalent of standard I.Q.s according t o 
the age norms provided i n the t e s t manual. 
(b) Non-divergent t e s t s 
(3) Remote Associates Test. This t e s t derives from Mednick's 
(1962) a s s o c i a t i v e conception o f the c r e a t i v e process, which was discussed 
i n the I n t r o d u c t i o n . Subjects are presented w i t h three words drawn from 
mutually remote a s s o c i a t i v e c l u s t e r s (e.g. " r a t blue cottage") and asked 
to provide a f o u r t h word which serves as a s p e c i f i c a s s o c i a t i v e l i n k between 
them ("cheese"). Fourteen' newly-devised items were used along w i t h one 
o r i g i n a l itBm from Mednick's R.A.T. so as to e l i m i n a t e p o t e n t i a l l y u n f a m i l i a 
American words (e.g. " r a i l r o a d " ) and t o make itBms g e n e r a l l y easier f o r 10 
t o 11 year o l d s . The new items were devised so t h a t there was no reasonabl 
p o s s i b i l i t y of more than one c o r r e c t response to each item; scores are 
simply the number of c o r r e c t answers given. 
(4) Questionnaire. This i s a c o l l e c t i o n o f items taken from 
various i n v e n t o r i e s designed t o measure the p e r s o n a l i t y c h a r a c t e r i s t i c s 
associated w i t h c r e a t i v i t y . 30 items were employed, selected to enable 
10 to 11 year olds to understand and answer them. Ten o f these items werB 
from Holland and Baird's "Preconscious A c t i v i t y Scale" (1968). This 
derives from the psychoanalytic theories of preconscious c o n t r o l of primary 
process m a t e r i a l i n c r e a t i v i t y , which were discussed i n the I n t r o d u c t i o n . 
The scale i s based i n p a r t i c u l a r on Kubie's (1958) approach, and i t s items 
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are designed t o measure the c h a r a c t e r i s t i c s of preconscious a c t i v i t y 
(e.g. acceptance of daydreaming, i r r a t i o n a l i t y and tolerance of a m b i g u i t y ) . 
A f u r t h e r ten items are taken from Barron's A t t i t u d e Questionnaire (Barron, 
1963) which measure complexity (seven items) and independence of judgment 
(t h r e e i t e m s ) . (Barron's approach was also discussed i n the I n t r o d u c t i o n ) . 
The remaining ten items are from Child's (1965) scales, are are designed 
to measure tolerance f o r complexity (two i t e m s ) , tolerance f o r ambiguity 
( f o u r items) and scanning ( f o u r i t e m s ) . 
The items, which were set out i n random order, were a l l i n the form 
of statements o f opinion t o be endorsed "True" or "False". ThB wording 
of the statements was a l t e r e d s l i g h t l y i n some cases to render them more 
meaningful t o 10 to 11 year o l d s . Scores were simply the number of 
" c r e a t i v e " answers as l a i d down by the various t e s t authors. 
(5) Images. I t has been shown by Pai v i a end h i s associates (e.g. 
P a i v i o , 1969) t h a t the a b i l i t y t o form images i s the c r u c i a l mediating 
process i n c e r t a i n paired-associate l e a r n i n g s i t u a t i o n s , and t h a t such 
s i t u a t i o n s provide an e x c e l l e n t means o f measuring t h i s a b i l i t y . Many 
psychologists have l i n k e d imagination w i t h c r e a t i v i t y i n the past; here, 
however, we are t a l k i n g about a much more s p e c i f i c "imaging" a b i l i t y . I n 
f a c t Paivio's conception of i n d i v i d u a l d i f f e r e n c e s i n imaging i n t h i s type 
of s i t u a t i o n , i s i n many ways s i m i l a r t o the r a t i o n a l e behind Mednick's 
R.A.T. In both tasks, subjects are given s p e c i f i c s t i m u l i , and asked t o 
form associations w i t h other s p e c i f i c s t i m u l i ; i t i s the mediating pro-
cesses, i n both cases, which are producing i n d i v i d u a l d i f f e r e n c e s . 
I t t h e r e f o r e seems reasonable t o apply the w e l l - t r i e d techniques of 
paired-associate l e a r n i n g i n the classroom, and t o expect the i n d i v i d u a l 
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differences which w i l l a r i s e to be related in some way to those on 
c r e a t i v i t y t e s t s . The d e t a i l s of the technique are to be found i n Paivio 
(1965); pairs of s p e c i a l l y chosen words are read to subjects, with two 
seconds between pai r s , a f t e r instructing them to l i n k the words i n each 
pair by forming images of them (e.g. "shoes - tree; imagine a trBe wearing 
a pair of shoes on i t s roots"). The f i r s t word of each pair i s then read 
out, with Big hit seconds between words, and subjects are asked to write 
down the second word of each pair by remembering the image. An individual's 
score i s the number of word - pairs correctly r e c a l l e d . 3 l i s t s of 6 pairs 
each were constructed from Paivio, Y u i l l e and Madigan's (1968) scaled l i s t s 
of words such that meaningfulneea (m) was held constant for each l i s t , and 
imagery ( I ) decreased over the three l i s t s . In t h i s way, according to 
Paivio's findings, the images become harder to form over the three l i s t s , 
end i t was hoped that better discrimination would r e s u l t . 
In t h i s adaptation to the claBeroom situation, however, l a c k of 
f a c i l i t i e s meent that several of the experimental conditions were not 
adequately f u l f i l l e d . More stringent control would obviously be required 
in further s i m i l a r applicationa. 
(6) Picture Preferences. Barron's (1963) notion of the importance 
of preference for complexity i n c r e a t i v i t y was mentioned e a r l i e r . The 
present t e s t i s an adaptation of the Barron-Walsh Art Scale (1952) to the 
group testing s i t u a t i o n . 12 pictures were presented one at a time (by s l i d e 
projector), and subjects replied " l i k e " or "don't l i k e " to each stimulus. 
Six of the o r i g i n a l stimuli (three complex, three simple - "BW" i n Tables 1, 
4 and 5) were used alongside s i x polygons (three complex, three simple) taken 
from Vanderplas and Garvin (1959) - "VG" in Tables 1, 4 and 5 ) . I t 
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was decided t o include the l a t t e r s t i m u l i t o i n v e s t i g a t e t h e i r usefulness 
i n t h i s context as compared w i t h the t r a d i t i o n a l p i c t u r e s , since t h e i r 
complexity can be p r e c i s e l y c o n t r o l l e d . Scores W B I B c a l c u l a t e d as 
Number of " l i k e " responses to complex s t i m u l i ^ ^ 
T o t a l number of " l i k e " responses 
(c) Divergent Tests 
(7) Consequences. G u i l f o r d (1967) designed t e s t s t o measure the 
a b i l i t y t o produce r a r e , remotely associated and clev e r responses, and 
found t h a t a l l three c r i t e r i a i s o l a t e d the same f a c t o r , which he termed 
" o r i g i n a l i t y " . "Consequences" i s one of the t e s t s which measure t h i s 
f a c t o r , and has been widely used i n research. Subjects ere asked t o pro-
vide as many answers as they can t o three questions l i k e "what would happen 
i f a l l the water i n the world suddenly d r i e d up?". Three items were used 
and the responses were categorised as those which merely r e s t a t e the problem 
(e.g. "there would be no wat e r " ) , those w i t h passive consequences ("we would 
a l l d i e " ) and those w i t h a c t i v e consequences ("other creatures would evolve 
which d i d not need wat e r " ) • Fluency, F l e x i b i l i t y , O r i g i n a l i t y and Elabora-
t i o n scores were c a l c u l a t e d - the l a s t o f these t a k i n g account not only of 
the s p e c i f i c i t y o f the response, but also, a f t e r the Minnesota p r o t o c o l s , 
the " s e l f - " or "other-centredness" o f responses. Thus " I would d i e o f 
t h i r s t " would score one "Elaboration p o i n t , whereas "Drought" would not. 
(8) Uses f o r Things. Perhaps the best-known and most widely used 
divergent t h i n k i n g t e s t , t h i s alsD derives from G u i l f o r d ' s b a t t e r y , i n 
which i t i s used to measure "spontaneous f l e x i b i l i t y " . Subjects provide 
as many uses as they can t h i n k of f o u r f o u r common o b j e c t s , such as a b r i c k . 
I t was f e l t t h a t the Minnesota response c a t e g o r i s a t i o n scheme ("Ornamental-
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Household; Container-Holder, S c i e n t i f i c - M e c h a n i c a l " ) was r a t h e r l i m i t e d , 
and d i f f i c u l t to apply i n some cases (e.g. i s the use of a cardboard box 
as a t a b l e an "Ornamental-Household", or a " S c i e n t i f i c - M e c h a n i c a l " one?), 
so responses werB categorised as General (e.g. "play w i t h the box, k i c k , i t " } ; 
Object S p e c i f i c (e.g. "use i t a s s c o n t a i n e r " ) ; Object Class answers, 
u t i l i z i n g a property of the o b j e c t i n some new way (e.g. "use i t as f u e l " ) 
or as to whether the use im p l i e d some kind o f m o d i f i c a t i o n t o the o b j e c t 
(e.g. "put on wheels and use as a toy c a r " ) . This new c a t e g o r i z a t i o n 
scheme i s based upon the degree of d e v i a t i o n of responses from the conven-
t i o n a l o b j e c t uses. Fluency, F l e x i b i l i t y , O r i g i n a l i t y and Elaborat i o n 
scores were c a l c u l a t e d . 
(9) Groupings. This new t e s t , s i m i l e r i n some ways t o G u i l f o r d and 
Hoepfner's (1966b) " M u l t i p l e Groupings Test", i s designed t o measure the 
a b i l i t y t o associate and re-associate c o g n i t i v e elements i n d i f f e r e n t ways. 
Wallach and Kogan (1965) see t h i s a b i l i t y as a fundamental p a r t of c r e a t i v i t y , 
and "Groupings" i s , i n a sense, an extension of t h e i r " S i m i l a r i t i e s " t e s t . 
Subjects are presented w i t h a l i s t o f s i x common o b j e c t s , and asked 
to form groups among them, s t a t i n g why each p a r t i c u l a r group has been 
formed. The size and number of groups and number of obj e c t s l e f t ungrouped 
i s unimportant. I t i s emphasised t o subjects t h a t they a r B f r e e , indeed 
encouraged, t o use each o b j e c t over and over again i n as many groups as 
possible - and i t i s i n t h i s important respect t h a t "Groupings" d i f f e r s 
from o b j e c t s o r t i n g tasks such as those of Gardner and Schoen (1962). 
Four items were used, the f i r s t two containg obvious p o s s i b i l i t i e s f o r 
groups (e.g. "penny, door, f l o w e r , t a b l e , t r e e , s h i l l i n g " ) , the second two 
co n t a i n i n g more unrelated o b j e c t s (e.g. "book, c o i n , desk, key, envelope, 
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torch"). I t was hoped that varying the l e v e l of d i f f i c u l t y of the task 
i n t h i s way would provide a more eff e c t i v e means of discriminating between 
high- and low-acoring subjects than i s usual i n divergent thinking t e s t s , 
and that by the adoption of scoring schemes such as those of Gardner and 
Schoen (1962), the te s t would also be of potential use as a measure of 
the variables involved i n concept formation. 
Responses were categorised as L i n g u i s t i c (e.g. "door, flower and 
tree contain the l e t t e r r " ) ; Functional (e.g. "penny and s h i l l i n g can 
be used for spending"); Concrete (e.g."door, table and tree are made of 
wood"); Thematic (e.g. "put thB flower on the table") end Claes-name 
(e.g. "penny end s h i l l i n g ere c o i n s " ) . Fluency, F l e x i b i l i t y , O r i g i n a l i t y 
and Elaboration scores were calculated. 
(10) What Kind I s I t ? This i s another new t e s t which accompanies 
"Groupings". I t i s designed, l i k e "Groupings", to measure the a b i l i t y to 
make novel associations - i n t h i s case, by asking subjects to think of 
one object i n as many different asaociative contexts as possible. They 
are given the name of a common object (e.g. "penny") end asked to generate 
as msny c l a s s names as they can ("money, disc, coin . . . . " ) . Six items 
were used, end responsee were categorised as Concrete (e.g. "metal object"); 
Functional ("used for spending"); Nominal ("coin") or Conceptual-abatract 
("1/240th of a pound"). Fluency, F l e x i b i l i t y , O r i g i n a l i t y and Elaboration 
scores were calculated. 
(11) Picture Meanings. This t e s t , taken from Wallach and Kogan 
(1965), i s designed to assess the a b i l i t y to form uncommon associates i n 
terms of possible meanings or interpretations for abstract designs. 
Subjects were shown eight such figures by s l i d e projector, end asked to 
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write as many answers as they could as to what each might be. Two 
" l i n e meanings" end two "pattern meanings" sti m u l i from the o r i g i n a l t e s t 
were used alongside two Rorschach inkblots and two "complex" figuree from 
the Barxon-Welsh Art Scale (1952). Responses were categorised ae House-
hold, Life-Neture, Scientific-non-Household or Abstract-General, as i n 
the Minnesota schemes. Fluency, F l e x i b i l i t y , O r i g i n a l i t y and Elaboration 
scores were calculated. 
(12) S t o r i e s . This i s simply the application of the T.A.T. es e 
"Picture Meanings" te s t ; subjects are asked to invent an unusual story 
about what i B happening i n the picture. Two s t i m u l i from the Children's 
T.A.T. were used (Bellak,1950); responses were scored for Fluency and 
Or i g i n a l i t y (based on the number end frequency of occurrence of d i s t i n c t 
ideas expressed in the s t o r i e s ) , end Construction. Construction i s a 
bipolar score l i k e Elaboration; one point i s assigned i f the story follows 
e coherent, comprehensive sequence; no points i f not. 
This type of score has been developed by Yamamoto (I964d), and i t 
i s important to remember that i t i s not a true meesuxe of divergent 
thinking. Scoring free writing, however, remains a d i f f i c u l t task which 
i B most susceptible to subjective bias i n interpretation, and the inclusion 
of scores l i k e Construction provides useful extra information. 
(13) Picture Completion. Taken from the Minnesota Tests (Torrance, 
1962), t h i s consists of a s e r i e s of four incomplete figures (each comprising 
at most, three l i n e s ) which are to be f i l l e d i n to make pictures which are 
as unueual as possible. Responses were categorised es Household, L i f e -
Nature or Scientific-non-Household as in the Minnesota schemes; F l e x i b i l i t y , 
O r i g i n a l i t y and Elaboration scores were calculated. The F l e x i b i l i t y scores 
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are u n t y p i c a l i n t h a t they are based on category changes bBtwBen r a t h e r 
than w i t h i n items, and are t h e r e f o r e t o be i n t e r p r e t e d w i t h great care. 
(14) Drawing. This was f i r s t suggested by G u i l f o r d as a f i g u r a l 
t e s t of i d e a t i o n a l fluency (e.g. G u i l f o r d and Hoepfner, 1966), and i s 
perhaps beBt known i n the Minnesota Tests. Subjects are asksd t o f i l l 
i n a s e r i e s of empty c i r c l e s w i t h unusual drawings, using as many c i r c l e s 
as p o s s i b l e . Torrance (1962) has developed t h i s t e s t s u c c e s s f u l l y f o r 
use w i t h young c h i l d r e n ; i t i s w e l l s u i t e d t o those who are slow i n t h e i r 
v erbal development. Eight c i r c l e s were used along w i t h e i g h t p a i r s of 
p a r a l l e l l i n e s t o be f i l l e d i n s i m i l a r l y (an a l t e r n a t i v e form o f the t e s t , 
suggested by Torrance). The responees were categorised as Household, 
Life-Nature or Scientific-non-Household; Fluency, F l e x i b i l i t y , O r i g i n a l i t y 
and E l a b o r a t i o n scores were c a l c u l a t e d . 
(15) Word Meanings. This t e s t i s taken from Getzels and Jackson 
(1962), who misle a d i n g l y c a l l e d i t "Word Ass o c i a t i o n " . Subjects are asked 
to provide as many meanings as possible f o r common stimulus words (e.g. 
" b o l t , bark, sack"). "Word Meanings" i s not t r u l y open-ended, as there 
are only a c e r t a i n number of t r u e meanings f o r each word. Ei g h t s t i m u l i 
were used; Fluency and O r i g i n a l i t y scores were c a l c u l a t e d . 
(16) Nonsense Words. This new t e s t represents an attempt t o make 
"Word Meanings" open-ended by using s t a t i s t i c a l approximations t o English 
words instead of a c t u a l ones, and asking subjects t o say what they might 
mBan - i n a sense, the VBrbal equivalent of " P i c t u r e Meanings". Four 
nonsense words (e.g. "grocid") WBTB taken from M i l l e r and S e l f r i d g e (1950). 
I n p r a c t i c e , many subjects had d i f f i c u l t y i n understanding the task, and 
responses were d i f f i c u l t t o ca t e g o r i s e . The f o l l o w i n g scheme, i n v o l v i n g 
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two broad general categories (noun/non-noun) was f i n a l l y adapted; 
Adjective - Verb (the stimulus word as a part of speech); Household, 
Life-Nature or Scientific-non-Household (the usual categories for nouns), 
and Abstrect-General (e.g. "grocid i s someone's name"). Fluency, 
F l e x i b i l i t y , O r i g i n a l i t y and Elaboration scores were calculated. 
(17) S i m i l a r i t i e s . This t e s t derives d i r e c t l y from Wallach and 
Kogan'a (1965) associative conception of c r e a t i v i t y ; subjects are asked 
to generate possible s i m i l a r i t i e s between two verbally specified objects, 
such as a potato and a carrot. Four of Wallach and Kogan's items were 
used; responeee were categorised as Functional (e.g. "a potato and a 
carrot can both be eaten"), Concrete ("both have s k i n " ) , Class-nsmes 
("vegetables") or Abstract-General ("both contain the l e t t e r ' a ' " ) . 
Fluency, F l e x i b i l i t y end Or i g i n a l i t y scares were calculated. 
Reaulte: To investigate possible sex differences, t te s t s f a r uncorre-
c t e d means were carried out on each of the 17 t e s t s ; the r e s u l t s for the 
I.Q. and non-divergent t e s t s , snd for the Fluency scores on the divergent 
t e s t s (including "Picture Completion - O r i g i n a l i t y " ) appear in Table 1. 
Only one difference i s s i g n i f i c a n t , g i r l s scoring more highly than boye 
on the R.A.T. (p.<0.01). This finding confirms those of other workers 
Buch as Wallach and Kogan (1965) and Yamamoto and Frengel (1966), although 
Bhavnani and Hutt (1972) contend that closer examination does reveal 
consistent sex differences in divergent t e s t performance. Since Wallach 
and Kogan found that correlation patterns, as well as ov e r a l l means, were 
s i m i l a r between the sexes however, eubsequent analyses were carried out on 
the whole sample. 
Product - moment correlation c o e f f i c i e n t s were calculated between 
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TABLE 1 
Comparisons between the sexes on the I.Q. t e s t s , the non-divergent t e s t s 
and the Fluency scores on the divergent t e s t s ( t t e s t s f o r uncorrelated 
means, N = 117). 
Test score 
Boys (N 
X 
= 49) 
tr 
G i r l s 
X 
(N = 68) 
er t 
Verbal I.Q. (Raw scores) 37.88 16.65 36.58 19.10 0.4(n.s.) 
Perceptual I.Q. (Raw scores) 65.12 22.29 67.93 17.89 0.8(n.s.) 
R.A.T. 8.80 4.22 10.90 3.66 2.9(p< 0.01) 
Questionnaire 12.76 3.02 12.96 2.71 0.4(n.s.) 
Images 11.57 4.38 11.85 4.58 0.3(n.s.) 
P i c t u r e Preferences VG 23.86 11 .94 20.90 13.85 1.2(n.s.) 
P i c t u r e Preferences BW 24.69 11 .81 26.32 15.83 0.6(n.s.) 
Consequences Fluency 7.04 3.42 6.13 2.89 1.6(n.s.) 
Uses f o r Things Fluency 12.41 6.44 11.28 4.77 1.1(n.s.) 
Groupings Fluency 10.98 4.09 10.25 3.59 1.0(n.s.) 
What Kind I s I t ? Fluency 16.53 7.08 16.29 7.07 0.2(n.s.) 
P i c t u r e Meanings Fluency 25.04 14.41 24.79 13.19 0.1(n.s.) 
S t o r i e s Fluency 9.51 4.05 10.29 4.82 0.9(n.s.) 
P i c t u r e Completion O r i g i n a l i t y 9.90 5.22 10.19 4.30 0.3(n.s.) 
Drawing Fluency 13.63 3.49 13.66 3.94 0.0(n.s.) 
Word Meanings Fluency 11.82 4.93 12.61 4.77 0.9(n.s.) 
Nonsense Words Fluency 8.59 6.70 7.99 6.80 0.5(n.s.) 
S i m i l a r i t i e s Fluency 10.39 5.17 9.62 3.87 0.9(n.s.) 
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each of thB 44 scores; correlations between the I.Q. t e s t s , the non-
divergent t e s t s and the Fluency scores on the divergent t e s t s (including 
"Picture Completion - O r i g i n a l i t y " ) are shown in Table 2, end the i n t r a -
t e s t correlations on the divergent tests appear i n Table 3. The t o t a l 
correlation matrix wee subjected to fector analysis by the p r i n c i p a l -
components method; the factor matrix appears i n TablB 4. This solution, 
as Herman (1960) points out, i s mathematically unique. I t i s t r a d i t i o n -
a l l y favoured by the " B r i t i s h school", the f i r s t component usually indicating 
a large common factor. A Varimax rotation wee then performed; the factor 
matrix appears i n Table 5* Kaiser (1958) claims that t h i s procedure 
gives r e s u l t s approximating to Thurstons's "simpls structure" which are 
more t y p i c s l of the "American" solutions, with loadings spread more 
evenly between factore. In each case components were retained for a l l 
eigenvalues greater than or equal to 1••; t h i s i s en arbitrary but 
widely accepted figure (e.g. Kaiser, 1958). Nine factors were thue 
extracted which accounted for 76.8$ of the t o t a l variance. 
A "high I.Q." group comprising the 20 highest e c o r B r s on ths 
"I.Q. index" meeeure was found to have a mean I.Q. of 122 (S.D. 7.8). 
The mean correlations emongst i t s divergent t e s t scores, and between i t s 
divergent-and I.Q. t e s t scores was calculated as 0.44 (pc0.05) and 0.09 
(n.s.) respectively. To check that r e s t r i c t i o n of I.Q. renge was not a 
major factor i n producing t h i s low divergent-I.Q. t e s t correletion, the 
equivalent figure was calculated for a "low I.Q.11 group (20 lowest scorers 
on "I.Q. index") and for the remaining "middle I.Q." scorers. These were 
0.31 (n.B.) and 0.46 (P<0.05) respectively. 
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TABLE 3 
I n t r a - t e s t c o r r e l a t i o n s on the d i v e r g e n t t e s t s (N = 117) 
1 
T e s t Score F l e x i b i l i t y O r i g i n a l i t y E l a b o r a t i o n 
Fluency 
Consequences F l e x i b i l i t y 
O r i g i n a l i t y 
72 85 
68 
75 
62 
6B 
Uses f o r Fluency 
Things ^ ? x i b " " y O r i g i n a l i t y 
80 74 
84 
68 
28* 
35 
Fluency Groupings * F l e x i b i l i t y 
88 B2 
72 
What Kind Fluency 
I s i t ? F l e x i b i l i t y 
91 92 
83 
P i c t u r e [ ) U e " ^ , , , 
u F l e x i b i l i t y Meanings _ . . , . * O r i g i n a l i t y 
95 93 
92 
81 
7B 
77 
Fluency 
S t o r i e s 
C o n s t r u c t i o n 
89 
63 
Flu e n c y -
Construe t i o n 
59 
P i c t u r e F l e x i b i l i t y 
Completion O r i g i n a l i t y 
40 31 
50 
Fluency 
Drawing F l e x i b i l i t y 
O r i g i n a l i t y 
63 67 
61 
77 
52 
54 
Word Fluency 
Meanings 
94 
Fluency Nonsense _. . * .. . F l e x i b i l i t y Words n • • I - * O r i g i n a l i t y 
93 94 
94 
55 
55 
51 
c . ., ... Fluency S i m i l a r i t i e s _. ...... F l e x i b i l i t y 
93 93 
86 
Decimal p o i n t s omitted. *P*0.01; a l l other c o r r e l a t i o n s p<0.0(31. 
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TABLE 4 
P r i n c i p a l Components f a c t o r matrix (N = 117) 
T e s t Score 1 2 3 4 5 6 7 8 9 
1 Verbal I.Q. 70 37 -23 01 12 20 -Q6 -05 02 2 P e r c e p t u a l I.Q. 57 34 00 02 21 28 07 -26 20 
3 R.A.T. 57 34 -20 32 29 09 -27 09 08 4 Que s t i o n n a i r e -03 00 28 06 -36 46 -08 -50 19 5 Images 61 40 -30 23 12 04 -12 15 01 
6 P i c t u r e P r e f e r e n c e s VG 10 31 -24 30 27 -50 05 -26 -12 
7 P i c t u r e P r e f e r e n c e s BW -05 24 21 23 15 50 19 52 -24 8 Consequences Fluency 83 11 -17 -23 -01 11 01 -11 -03 
9 F l e x i b i l i t y 73 11 -01 -24 -10 24 -08 06 -04 
10 O r i g i n a l i t y 78 17 -11 -25 -04 14 11 -14 -07 11 E l a b o r a t i o n 68 14 -15 -43 -10 00 -06 00 -08 
12 Uses f o r Things Fluency 79 18 01 -33 -04 -06 -04 15 13 
13 F l e x i b i l i t y 75 28 -18 -19 02 -07 07 -06 -07 14 O r i g i n a l i t y 76 28 -07 -24 -03 06 08 -12 -16 
15 E l a b o r a t i o n 53 -12 27 -42 -08 -05 -10 34 33 
16 Groupings Fluency 82 00 -21 21 -14 03 34 04 -01 
17 F l e x i b i l i t y 76 00 -19 19 -21 05 37 06 00 
18 O r i g i n a l i t y 63 -02 -31 20 -28 10 38 -09 02 
19 What Kind I s I t ? Fluency 88 -02 -17 01 03 -13 -15 05 10 
20 F l e x i b i l i t y 77 01 -18 -05 04 -10 -1B 06 07 
21 O r i g i n a l i t y 81 -03 -18 00 -05 -18 -16 06 02 
22 P i c t u r e Meanings Fluency 81 -41 -06 24 -06 -03 -03 -06 10 
23 F l e x i b i l i t y 81 -38 -05 25 -07 -01 -09 -01 08 
24 O r i g i n a l i t y 84 -29 00 15 -14 -01 03 -09 03 
25 E l a b o r a t i o n 80 -35 04 09 -11 08 03 11 -02 
26 S t o r i e s Fluency 74 -33 11 30 -10 -03 -24 07 02 
27 O r i g i n a l i t y 78 - 1 9 05 22 -21 -02 -19 11 01 
2B C o n s t r u c t i o n 66 11 16 29 -08 -02 -17 04 -17 
29 P i c t u r e Completion F l e x i b i l i t y 37 40 15 -06 -07 -25 15 -01 55 
30 O r i g i n a l i t y 38 32 31 19 -21 -2B 29 11 17 
31 E l a b o r a t i o n 44 47 29 03 -18 -20 09 25 -11 
32 Drawing Fluency 68 13 50 05 03 -07 -12 -18 -03 
33 F l e x i b i l i t y 52 24 55 02 04 -02 -05 -09 -25 
34 O r i g i n a l i t y 59 27 37 09 12 -14 -05 -22 -18 
35 E l a b o r a t i o n 71 06 41 05 -15 02 03 -02 -04 
36 Word Meanings Fluency 81 07 0? 09 25 20 -12 03 16 
37 O r i g i n a l i t y 82 06 01 11 22 20 -07 01 13 
38 NonsBnse Words Fluency 73 -37 16 -19 38 -07 21 02 -01 
39 F l e x i b i l i t y 73 -38 13 -07 37 -03 24 -02 -01 
40 O r i g i n a l i t y 74 -37 16 -07 36 -04 26 -07 -07 
41 E l a b o r a t i o n 54 -28 12 -03 26 05 02 -02 15 
42 S i m i l a r i t i e s F luency 84 -10 -09 -15 -12 -07 -08 -06 -21 
43 F l e x i b i l i t y 82 -17 -08 -16 -08 -03 -08 -01 -23 
44 O r i g i n a l i t y 78 -12 -09 -18 -22 -11 -06 03 -21 
% T o t a l Variance 48.0 6.5 4.6 4.0 3.3 3.05 2.6 2.5 2.3 
Decimal P o i n t s omitted 
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TABLE 5 
Varimax f a c t o r matrix (N = 117) 
T e s t Score 1 2 3 4 5 6 7 8 9 
1 Verbal I.Q. 16 61 16 -52 10 04 19 04 06 
2 P e r c e p t u a l I.Q. 00 57 21 -32 26 30 18 -01 15 
3 R.A.T. 28 78 15 -17 03 -13 02 04 05 
4 Que s t i o n n a i r e 03 -05 11 05 -11 82 03 -02 -02 
5 Images 26 66 13 -33 -06 -20 19 06 10 
6 P i c t u r e P r e f e r e n c e s VG -10 35 23 10 -04 -38 23 -51 -06 
7 P i c t u r e P r e f e r e n c e s BW -14 19 16 14 -01 -09 11 82 -10 
8 Consequences Fluency 28 31 14 -71 26 08 18 -05 07 
9 F l e x i b i l i t y 30 23 17 -65 16 13 05 19 10 
ID O r i g i n a l i t y 18 25 20 -70 25 11 24 -01 07 
11 E l a b o r a t i o n 19 12 11 -79 13 -03 03 -04 11 
12 Uses f o r Things Fluency 28 21 19 -68 21 -07 -01 04 38 
13 F l e x i b i l i t y 16 32 22 -65 16 -10 23 -10 14 
14 O r i g i n a l i t y 13 26 31 -71 18 03 22 -02 06 
15 E l a b o r a t i o n 33 -10 05 -43 30 -01 -29 19 52 
16 Groupings Fluency 47 26 13 -38 23 -05 61 06 14 
17 F l e x i b i l i t y 45 19 11 -37 19 -02 62 -09 16 
18 O r i g i n a l i t y 38 17 -02 -34 10 09 68 -01 08 
19 What Kind I s I t ? Fluency 57 37 12 -50 25 -12 09 -14 18 
20 F l e x i b i l i t y 47 34 09 -49 20 -12 03 -11 15 
21 O r i g i n a l i t y 56 28 13 -49 16 -16 09 -15 14 
22 P i c t u r e Meanings Fluency 78 17 07 -21 39 06 22 -11 05 
23 F l e x i b i l i t y 80 19 08 -21 34 05 18 -07 04 
24 O r i g i n a l i t y 70 12 18 -33 34 10 27 -08 07 
25 E l a b o r a t i o n 69 06 13 -33 37 04 19 12 05 
26 S t o r i e s Fluency 83 16 23 -13 23 n3 02 01 03 
27 O r i g i n a l i t y 77 17 23 -27 12 02 10 04 10 
28 C o n s t r u c t i o n 50 29 48 -21 03 -03 11 06 00 
29 P i c t u r e Completion F l e x i b i l i t y -01 24 19 -15 06 05 11 -1.6 75 
30 O r i g i n a l i t y 13 04 46 -02 -02 -09 33 02 54 
31 E l a b o r a t i o n 09 10 57 -27 -14 -21 15 18 36 
32 Drawing Fluency 32 17 68 -24 28 17 -06 -06 18 
33 F l e x i b i l i t y 13 10 76 -22 18 08 -03 09 05 
34 O r i g i n a l i t y 15 25 70 -23 21 03 04 -12 05 
35 E l a b o r a t i o n 40 07 55 -30 22 15 12 11 21 
36 Word Meanings Fluency 40 55 19 -34 38 08 02 11 14 
37 O r i g i n a l i t y 41 54 20 -34 39 09 09 10 13 
38 Nonsense Words Fluency 32 03 16 -32 82 -13 05 00 07 
39 F l e x i b i l i t y 35 09 15 -25 81 -09 13 00 02 
40 O r i g i n a l i t y 35 06 22 -26 81 -07 17 -02 -02 
41 E l a b o r a t i o n 33 16 07 -15 56 06 -03 00 09 
42 S i m i l a r i t i e s Fluency 51 10 23 -64 23 -05 14 -10 -05 
43 F l e x i b i l i t y 52 07 20 -62 28 -07 11 -04 -08 
44 O r i g i n a l i t y 52 -01 20 -64 15 -10 14 -06 00 
% T o t a l Variance 17.6 8.8 8.3 17.6 9.7 2.9 4.9 2.9 4.1 
Decimal P o i n t s omitted. 
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D i s c u s s i o n : ( a ) I n t e r c o r r e l a t i o n a n a l y s i s 
The c o r r e l a t i o n s of Table 2 provide some evidence f o r the e x i s t e n c e 
of a u n i f i e d t r s i t of " c r e a t i v i t y " , a t l e a s t as represented by the d i v e r -
gent t e s t e : these c o r r e l a t e more h i g h l y amongst themselves than with the 
I.Q. t e s t s (mean c o e f f i c i e n t s 0.55 (p<0.001) and 0.45 ( p * 0.001) r e s p e c -
t i v e l y . T h i s t r a i t , however, does not appear to take i n the non-divergent 
t e s t s ; i n s p e c t i o n of t h e i r i n t e r c a r r e l a t i a n s i n Table 2 suggests t h a t here 
we heve a heterogeneous c o l l e c t i o n of a b i l i t i e s , some of which axe r e l a t e d 
to I.Q. and eome to the di v e r g e n t t e s t s . They a re d i s c u s s e d i n d i v i d u a l l y 
i n a l a t e r s e c t i o n . The high mean I.Q.-divergent t e s t c o r r e l a t i o n would 
be p r e d i c t e d on the " t h r e s h o l d " hypothesis s i n c e the mean I.Q. of the 
sample, 102, i s w e l l below the proposed " t h r e s h o l d " of 120 (Yamamoto, 
1964b, 1965a). T h i s r e l a t i o n s h i p i B made more c l e a r by the r e s u l t s from 
the "high I.Q." group! when the mean I.Q. of the sample i s r a i s e d to 122, 
the average c o r r e l a t i o n between I.Q. and the di v e r g e n t t e s t s drops to 
0.0 9 ( n . s . ) w h i l s t the everage c o r r e l a t i o n amongst the d i v e r g e n t t e s t s 
remains s i g n i f i c e n t a t 0.44 (p <. 0.05). The mean I.Q.-divargent t e s t 
c o r r e l a t i o n s from the "low" and "middle" I.Q. groups e r e both much higher 
than the corresponding f i g u r e from the "high I.Q." group, confirming t h a t 
r e s t r i c t i o n of I.Q. range i s not a primary f a c t o r i n producing t h i s low 
c o r r e l a t i o n . 
Table 3 shows t h e t e l l but one of the i n t r a - d i v e r g e n t t e s t c o r r e -
l a t i o n s a r e s i g n i f i c a n t a t the 0.001 l e v e l ; - the exception i s s t i l l 
s i g n i f i c a n t a t the 0.01 l e v e l . The g e n e r a l l y lower c o r r e l a t i o n s of the 
E l a b o r a t i o n s c o r e s a r e to be expected from the r e l e t i v e l y crude method 
of a s s i g n i n g s c o r e s . These f i n d i n g s suggest t h a t " c r e a t i v i t y " i B a 
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u n i f i e d t r a i t w i t h i n the d i v e r g e n t t e s t e ; both t h i s c o n c l u s i o n , and t h a t 
of i n t e r - d i v e r g e n t t e s t u n i d i m e n s i o n a l i t y w i l l be c l e r i f i e d by the f a c t o r 
a n a l y s i s . 
(b) F a c t o r a n a l y s i s 
There a r e a number of c r i t e r i a f o r e s t i m a t i n g the s i g n i f i c a n c e of 
f a c t o r l o a d i n g s ( e . g . Herman, 1960; Burt, 1952) but they ere d i f f i c u l t 
to compute, or e l s e , where e t a b l e of etendard e r r o r s of f a c t o r l o a d i n g s 
i s complied ( a s by Harman), i t i s acknowledged t h a t they a r e not e n t i r e l y 
r e l i a b l e . As Butcher (1969) observes, "No very s a t i s f a c t o r y anawer 
eppeare to have been found to the problem of determining the s t a t i s t i c a l 
s i g n i f i c a n c e of a r o t a t e d f a c t o r l o a d i n g " , (p.159). Butcher adopts the 
f i g u r e of 0.35 to d i s t i n g u i s h high l o a d i n g s which, with 70 v a r i a b l e s end 
e population of 1000 he c o n s i d e r s l i k e l y to be a c o n a e r v a t i v e e s t i m a t e of 
s i g n i f i c a n c e . Vernon (1965) adopts the r e t h e r lower l e v e l of 0.20 with 
a b a t t e r y of 13 t e s t s end 100 s u b j e c t s ; these f i g u r e s w i l l be borne i n 
mind when i n t e r p r e t i n g the pr e s e n t r e s u l t s . For convenience, the P r i n c i -
p a l Components f a c t o r s of Table 4 w i l l be r e f e r r e d to as P1, P2 e t c . end 
thB Verimax f a c t o r s of Table 5 as V1, V2 .... V9. 
Our main f i n d i n g , which confirms t h a t suggested by the c o r r e l a t i o n 
matrix, i s provided by f a c t o r s P1, P2, V1, V2 and V4; " c r e a t i v i t y " 
i m p l i e s an i n t e g r a t e d range o f e b i l i t i e s , r epresented by the d i v e r g e n t 
t e s t s , which although r e l a t e d to i n t e l l i g e n c e i n e u b j e c t s of average I.Q., 
remeins f a c t o r i a l l y d i s t i n c t from i t . P1 i s a broad g e n e r a l f a c t o r , with 
I.Q. t e s t l o a d i n g s of 0.70 and 0.57, which accounts f o r 48.D5& of the t o t a l 
v a r i a n c e and P2 r e p r e s e n t s the more convergent a s p e c t s of the t e s t s . 
Table 5 ehowB t h a t r o t e t i o n o f t h i s s o l u t i o n givBs r i s e to a pure 
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" c r e a t i v i t y " f a c t o r , r e f l e c t i n g the " v e r b a l response" b i a s of most 
di v e r g e n t t e s t s (V1); a pure " i n t e l l i g e n c e " f e c t o r (V2) and a much 
narrower g e n e r a l f a c t o r (V4), which r e f l e c t s the d i f f e r e n c e i n content ^ 
between t e s t s ( v e r b a l / p i c t o r i a l ) . / 
P3 and V3 r e p r e s e n t the d i f f e r e n c e s between t e s t s i n terms of mode 
of response, the two t e s t s i n v o l v i n g drawing lo a d i n g more h i g h l y than 
a l l the o t h e r s . T h i s might be i n t e r p r e t e d as the d i v e r g e n t e q u i v a l e n t 
of a b i p o l a r group f a c t o r of g e n e r a l i n t e l l i g e n c e ; the r e l a t i v e l y s m a l l 
amount of v a r i a n c e i t accounts f o r , however, i l l u s t r a t e s i t s narrowness 
as compared with the broad group f a c t o r s of i n t e l l i g e n c e . V5 (and to a 
l e s s e r e x t e n t P5) appears to be a t a s k - s p e c i f i c "Nonsense Words" f a c t o r , 
which probably emerged s i n c e many s u b j a c t s had d i f f i c u l t y i n understanding 
the t a s k . 
The remaining f a c t o r s account f o r minimal amounts of the t o t a l 
v a r i a n c e , and are t h e r e f o r e unimportant; we could t e n t a t i v e l y s p e c u l a t e 
t h a t P4 , l i k e V4, r e f l e c t s the d i f f e r e n c e s i n content between t e s t s 
( v e r b a l / p i c t o r i a l ) and t h a t f a c t o r a 6-9 i n each matrix a r e t a s k - s p e c i f i c 
("Questionnaire", "Groupings", " P i c t u r e P r e f e r e n c e s " end " P i c t u r e Comple-
t i o n " r e s p e c t i v e l y ) . 
The only d i v e r g e n t t e s t s which do not conform to these g e n e r a l 
c o n c l u s i o n s are " P i c t u r e Completion" and "Word Meanings". The i n t e r -
c o r r e l a t i o n s of " P i c t u r e Completion" with the I.Q. t e s t s (mean c o e f f i c i e n t 
0.29, p<0.0,1) are of the same order as those with the o t h e r d i v e r g e n t 
t e s t s (mean c o e f f i c i e n t 0.27, p<0.01); i t s l o a d i n g s on P3 and V3 i l l u s -
t r a t e the obvious "drawing" components. As compared with "Drawing", 
however, i t appears o v e r - s t r u c t u r e d ; s i n c e i n d i v i d u a l s t i m u l i are 
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d i f f e r e n t , two problems a r i s e . I t i s d i f f i c u l t to s c o r e f o r Fluency, 
as n e a r l y a l l s u b j e c t s complete each item; secondly, as mentioned e a r l i e r , 
F l e x i b i l i t y s c o r e s based on category changes between r a t h e r than w i t h i n 
items a r e of dubious v a l i d i t y . The c o r r e l a t i o n s and loadings of "Word 
Meanings" support Wallach's (1970) contention t h a t word f l u e n c y , as 
d i s t i n c t from i d e a t i o n a l f l u e n c y t e s t s a r e c l o s e r to convergent then to 
di v e r g e n t a b i l i t i e s . The mean i n t e r c o r r e l a t i o n between "Word Meanings" 
and the I.Q. t e s t s i s 0.62 ( p < 0.001) as compared with 0.43 (p<. 0.001) 
f o r the mean of the othe r d i v e r g e n t t e s t s , and the strong l o a d i n g s on V2 
confirm t h i s . T h i s t e s t i s not t r u l y " d i v e r g e n t " ; r e c a l l of a f i n i t e 
number of meanings of s t i m u l u s words depends on other f a c t o r s r e l a t e d to 
previous experience of them. 
( c ) The non-divergent t e a t s 
These produce a much IBBS coherent p a t t e r n of r e s u l t s than do the 
di v e r g e n t t e s t s ; i t appears t h a t the un d e r l y i n g approaches to the measure-
ment of " c r e a t i v i t y " r e presented by them have l i t t l e i n common* The 
R.A.T., although c o r r e l a t i n g h i g h l y with I.Q. (mean c o e f f i c i e n t 0.53, 
p < 0.001) and loa d i n g 0.78 on V2, a l s o shows p o s i t i v e c o r r e l a t i o n s with 
the d i v e r g e n t t e s t s (mean c o e f f i c i e n t 0.42, p<. 0.001). 5ome authors have 
euggested t h a t the R.A.T., l i k e "Word Meanings", i s c l o s e r to a convergent 
than to a d i v e r g e n t t e s t ( e .g. Wellach and Kogan, 1965; Cropley, 1966; 
G u i l f o r d , 1971); the pr e s e n t f i n d i n g s thus give only p a r t i a l support 
to t h i s view. "Images" produce a s i m i l a r p a t t e r n of r e s u l t s , showing 
s i g n i f i c a n t c o r r e l a t i o n s with both I.Q. and the d i v e r g e n t t e s t s (mean 
c o e f f i c i e n t s 0.44 (p <. 0.001) end 0.56 (p< 0.001) r e s p e c t i v e l y ) , and 
load i n g 0.66 on V2. 
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Bath " P i c t u r e P r e f e r e n c e s " and the " Q u e s t i o n n a i r e " appear to be 
u n r e l a t e d to a l l the other t e s t s ; the p e r s o n a l i t y c h a r a c t e r i s t i c s 
a s s o c i a t e d w i t h c r e a t i v i t y which these two t e s t s measure, however, could 
w e l l be i n s u f f i c i e n t l y developed i n 10 to 11 y e a r oldB. S e v e r a l s t u d i e s 
using o l d e r s u b j e c t s ( o f t e n undergraduates), have reported p o s i t i v e 
c o r r e l a t i o n s between p i c t u r e preference and q u e s t i o n n a i r e measures, and 
d i v e r g e n t t h i n k i n g t B s t s (e.g. Barron, 1953, 1963; Eisenman and SchusBel, 
1970); the age v a r i a b l e i s p o s s i b l y c r u c i a l i n these r e l a t i o n s h i p s . On 
the o t h e r hand, Eysenck and C a s t l e (1970a) have c a s t doubt upon the 
f a c t o r i a l v a l i d i t y of a u n i t a r y dimension of " p r e f e r e n c e f o r complexity", 
and Moyles, Tuddenham and Block (1965) have suggested t h a t i t i s h i g h l y 
confounded with the s t i m u l u s dimension of symmetry/asymmetry. Eysenck 
and C a s t l e (1970b) have shown, moreover, t h a t an i n d i v i d u a l ' s t r a i n i n g i n 
a r t can i n f l u e n c e h i s p r e f e r e n c e judgements; i t appears t h a t the whalB 
approach may be s u s p e c t . 
(d) The new t e s t s 
"Images", the only non-divergent new t e s t , emerges from the a n a l y s e s 
with encouraging r e s u l t s i n c o r r e l a t i n g h i g h l y : w i t h the d i v e r g e n t t e s t s ; 
as with the R.A.T., however, t h i s i s q u a l i f i e d by the strong r e l a t i o n s h i p 
with I.Q. which was mentioned e a r l i e r . I t would be i n t e r e s t i n g to f o l l o w 
up t h i s t e s t under more p r e c i s e l y - c o n t r o l l e d c o n d i t i o n s . "Nonsense Wards", 
although c o r r e l a t i n g as a t y p i c a l d i v e r g e n t t e s t ( Table 2 ) , produced i t s 
own t a s k - s p e c i f i c f a c t o r (P5, V5); t h i s WBB probably because many s u b j e c t s 
had d i f f i c u l t y i n understanding the t a s k . I f t h i s problem could be over-
come ( e . g . by using o l d e r s u b j e c t s ) , the t e s t ' s p o t e n t i a l f o r v a r i a t i o n 
and c o n t r o l of s t i m u l u s m a t e r i a l seems c o n s i d e r a b l e . Both "Groupings" 
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and "What Kind I s I t ? " show i n t e r c o r r e l a t i o n s and f a c t o r l o a d i n g s which 
a r e t y p i c e l of the d i v e r g e n t t e s t s ( T a b l e s 2, 3, 4 and 5 ) ; of the two, 
"Groupings" appears to be the most promising. I t s design f u l f i l s 
Butcher'e (196B) c e l l f o r a t e s t with a f i n i t e number of a c c e p t a b l e 
s o l u t i o n s . I t i s n s i t h e r convergent (with only one " c o r r e c t " answer 
to each item) nor d i v e r g e n t , with an i n f i n i t e number of c o r r e c t answers; 
r a t h e r , i t f a l l s somewhere along the continuum between the two which 
Butcher has proposed. I t a l s o o f f e r e the p o s s i b i l i t y of c o n t r o l l e d 
v a r i a t i o n of task d i f f i c u l t y , so t h a t t s s t iteme could be devieed which 
would d i s c r i m i n a t e e f f e c t i v e l y between s u b j e c t s of s wide range of age end 
i n t e l l i g e n c e l e v e l s * 
The P r e s c h o o l Study 
S u b j e c t s t The s u b j e c t s were 19 preschool c h i l d r e n (12 boys and 7 
g i r l s ) who attended the Psychology Depertment playgroup, which i a d e s c r i b s d 
i n Chspter 7. T h e i r ages ranged from 3.5 y e a r s to 4.8 y e a r s with a mean 
of 4.2 y e a r s (S.D. B.5 months). T h e i r S t s n f o r d - B i n s t I.Q.s ranged from 
90 to 155 with a mean of 117.3 (S.D. 15.D). 
Procedure: The problems of t e s t i n g p r e - s c h o o l c h i l d r e n ere w e l l -
known; i t was p a r t i c u l a r l y important, i n the case of d i v e r g e n t t e s t s , to 
e s t a b l i s h e rapport which emphasised the p l a y f u l n e s s of the s i t u a t i o n 
( a g a i n a f t e r Wallech and Kogan, 1965). The c h i l d r e n were t h e r e f o r e 
i n v i t e d to "play some games" with the experimenter, i n d i v i d u a l l y , and ae 
many t e s t s as p o s s i b l e were completed before they t i r e d of the t a s k s . I n 
p r a c t i c e , moet c h i l d r e n completed a l l the d i v e r g e n t t e s t s i n t h e i r f i r s t 
s e s s i o n and a l l the I.Q. s u b - t e s t s i n the second, although a few needed a 
t h i r d s e s s i o n to complete e l l the t e s t s . No time l i m i t s were a p p l i e d 
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f o r the d i v e r g e n t t e s t s ; t h e i r order of a d m i n i s t r a t i o n was chosen to 
reduce e f f e c t s of boredom and f a t i g u e by maximising the c o n t r a s t between 
one t e s t and the next. S u b j e c t s were taken through en example of each 
t e e t before attempting i t ; a l l responses were spoken i n t o a tape r e c o r d e r , 
and the tapes subsequently t r a n s c r i b e d f o r s c o r i n g . S e v e r a l d i v e r g e n t 
t e s t s WBre t r i e d out before the f i n a l s e l e c t i o n of the t h r e e d e s c r i b e d 
below; " S i m i l a r i t i e s " and "Drawing" proved to be beyond the c a p a b i l i t i e s 
of p r e s c h o o l e r s . 
D e s c r i p t i o n of the t e s t s and s c o r i n g procedurest 
(1) I.Q. Form L-M of the S t a n f o r d - B i n e t I n t e l l i g e n c e S c a l e (3rd 
r e v i s i o n ; Terman and M e r r i l l , 1961) was administered and scored accord-
i n g to the c o n d i t i o n s l a i d down i n the t e s t manual. 
(2) Uses f o r Things. T h i s t e s t , d e s c r i b e d i n d e t a i l i n the 
previous study, was adapted f o r use with p r e s c h o o l e r s ; two a c t u a l o b j e c t s 
(an empty cardboard box and a s h e e t of p l a i n white paper) were ueed es 
s t i m u l i . Fluency, F l e x i b i l i t y , O r i g i n a l i t y end E l a b o r a t i o n s c o r e s were 
c a l c u l a t e d , using the same response c a t e g o r i s a t i o n scheme as be f o r e . 
(3) P i c t u r e Meanings. T h i s t e s t was a l s o d e s c r i b e d i n d e t a i l i n 
the previous study; i t was found t h a t Wallech and Kogan's o r i g i n a l 
s t i m u l i were too d i f f i c u l t f o r p r e s c h o o l e r s . The four i t B i n s f i n a l l y 
s e l e c t e d were a square, a c i r c l e , a c y l i n d e r and a cube drawn on f i v e -
i n c h square white c a r d s . Fluency, F l e x i b i l i t y , O r i g i n a l i t y and E l a b o r a t i o n 
scoree were computed as before. 
(4) I n s t a n c e s . T h i s t e s t i s taken from Werd (1968), whose work 
d e r i v e s from t h a t of Wallach and Kogan ( 1 9 6 5 ) . S u b j e c t s e r e asked to 
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name as many o b j e c t s as they can which f a l l i n t o a common category (e.g. 
"red t h i n g s " ) . Two items were used ("round t h i n g s , s o f t t h i n g s " ) end 
responses were c a t e g o r i s e d as Household, L i f e - N a t u r e , S c i e n t i f i c - n o n -
Houeehold or A b s t r a c t - G e n e r a l . Fluency, F l e x i b i l i t y , O r i g i n a l i t y and 
E l a b o r a t i o n s c a r e s were c a l c u l a t e d . 
R e s u l t s ; To i n v e s t i g a t e p o s s i b l e sex d i f f e r e n c e s , t t e s t s f o r 
u n c o r r e l e t e d means were c a r r i e d out on each of the 13 s c o r e s ; the r e s u l t s 
appear i n Table 6. S i n c e the sample of g i r l s i s so s m a l l (N = 7 ) , these 
f i g u r e s must be i n t e r p r e t e d with c a u t i o n ; the s i g n i f i c a n t v a l u e of t f o r 
the I.Q. measure, f o r example, i s probebly due to the s p u r i o u s l y high 
s c o r e of one of the g i r l s (155; mean f o r the other s i x g i r l s = 121.3). 
S i n c e no o t h e r eex d i f f e r e n c e s were found, however (confirming Ward's 
(1968) r e s u l t s ) subsequent a n a l y s e s were c a r r i e d out over the whole.sample. 
Product-moment i n t e r c o r r e l e t i o n e were c a l c u l a t e d between each of the 13 
s c o r e s ; t h e s e appear i n Table 7. T h i s c o r r e l a t i o n matrix was s u b j e c t e d 
to f a c t o r a n a l y s i s by the principal-components method (Table 8) end a 
Varimax r o t a t i o n was performed (Table 9 ) . Four f e c t o r s , which account 
f o r 85*2% of the t o t a l v a r i a n c e , were e x t r a c t e d by the adaption of K a i e e r ' e 
c r i t e r i o n . 
D i s c u s s i o n : ( a ) I n t e r c o r r e l e t i o n a n a l y s i s 
I t i s important to remember t h a t the c o r r e l a t i o n s of Table 7 ere 
based on a sample of 19 s u b j e c t s only, and must be i n t e r p r e t e d with c a u t i o n . 
T h e i r o v e r a l l p a t t e r n confirms the g e n e r a l c o n c l u s i o n s of the 10 to 11 y e a r 
o l d study, with some i n c o n s i s t e n c i e s t h s t might be expected from euch a 
s m a l l sample. Thus, the mean c o r r e l a t i o n emongst the d i v e r g e n t t e s t s i s 
0.52 (pc.0.05) whereas t h a t between the I.Q. end d i v e r g e n t t e s t s i B much 
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TABLE 6 
Comparisons between the sexes on the 13 t e s t subscores ( t t e s t s f a r 
u n c o r r e l a t e d means, N = 1 9 ) . 
Te s t Score 
Boys (N = 12) 
X <r 
G i r l s (N = 7) 
x <r t 
Uses f o r Things Fluency 
F l e x i b i l i t y 
O r i g i n a l i t y 
E l a b o r a t i o n 
4.50 2.36 
1.03 1.38 
5.33 5.33 
2.42 2.39 
4.29 2.29 
1.00 1.00 
5.71 5.91 
2.00 1.41 
0.2 ( n . s . ) 
0.1 ( n . s . ) 
0.1 ( n . s . ) 
0.4 ( n . s . ) 
P i c t u r e Meanings Fluency 
F l e x i b i l i t y 
O r i g i n a l i t y 
E l a b o r a t i o n 
8.08 5.11 
2.83 3.71 
12.58 12.83 
2.58 1.68 
8.14 2.79 
2.29 2.43 
12.57 6.37 
2.00 1.92 
0.0 ( n . s . ) 
0.3 ( n . s . ) 
0.0 ( n . s . ) 
0.7 ( n . s . ) 
I n s t a n c e s Fluency 
F l e x i b i l i t y 
O r i g i n a l i t y 
E l a b o r a t i o n 
3.42 2.78 
0.92 0.99 
6.50 6.96 
0.42 0.79 
4.86 1.95 
1.29 1.89 
12.00 6.03 
0.57 1.13 
1.2 ( n . s . ) 
0.6 ( n . s . ) 
1.7 ( n . s . ) 
0.4 ( n . s . ) 
S t a n f o r d - B i n e t I.Q. 112.17 12.39 126.14 15.77 2.2 (p< 0.05 
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TABLE 8 
P r i n c i p a l Components f a c t o r matrix (N = 19) 
Te s t score 1 2 3 4 
Uses f o r Things Fluency 79 -52 -07 -19 
F l e x i b i l i t y 64 -59 22 -29 
O r i g i n a l i t y 70 -55 19 05 
E l a b o r a t i o n 81 -29 -38 10 
P i c t u r e Meanings Fluency B8 32 -21 19 
F l e x i b i l i t y 88 22 -28 15 
O r i g i n a l i t y 83 25 -23 34 
E l a b o r a t i o n 78 -32 08 12 
I n s t a n c e s Fluency 81 34 16 -37 
F l e x i b i l i t y 65 40 52 -25 
O r i g i n a l i t y 76 51 16 -21 
E l a b o r a t i o n 45 06 40 56 
S t a n f o r d - B i n e t I.Q. 20 13 -57 -40 
% T o t a l V a r i a n c e 53.4 14.5 9.3 8.0 
Decimal points omitted 
TABLE 9 
Varimax f a c t o r matrix (N = 19) 
TBst Score 1 2 3 4 
Uses f o r Things Fluency 30 -90 16 -14 
F l e x i b i l i t y -02 -92 23 00 
O r i g i n a l i t y 22 -85 11 22 
E l a b o r a t i o n 68 -64 02 -17 
P i c t u r e Meanings Fluency 85 -21 43 -01 
F l e x i b i l i t y 84 -28 36 -08 
O r i g i n a l i t y 89 -20 29 •8 
E l a b o r a t i o n 43 -69 20 17 
I n s t e n c e s Fluency 34 -30 84 -14 
F l e x i b i l i t y 14 -17 91 19 
O r i g i n a l i t y 43 -10 B4 -04 
E l a b o r a t i o n 39 -16 19 68 
S t a n f o r d - B i n e t I .Q. 24 -03 09 -69 
$ T o t a l V a r i a n c e 27.3 27.6 21.6 8.7 
Decimal points omitted 
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lower (0.12, n . s . ) . These f i g u r e s suggest t h a t a u n i t a r y " c r e a t i v i t y " 
dimension, represented by d i v e r g e n t t e s t s , can be i s o l a t e d i n p r e s chool 
c h i l d r e n . The low mean c o r r e l a t i o n with I.Q. would be p r e d i c t e d on the 
" t h r e s h o l d " hypothesis, as the mean I.Q. of the sample, 117.3, i s near the 
" t h r e s h o l d " of 120. Ward's (196B) f i n d i n g t h a t " P i c t u r e Meanings" 
("P a t t e r n s " i n h i s study) di d not f a l l i n t o l i n e with the o t h e r d i v e r g e n t 
t e s t s i s not supported; t h i s d i s c r e p a n c y i s p o s s i b l y the r e s u l t of 
d i f f e r e n c e s i n s i z e and mean i n t e l l i g e n c e between the samples used. 
I n s p e c t i o n of Table 7 shows, as before, t h a t the i n t r a - d i v e r g e n t t e s t 
c o r r e l a t i o n s are high (mean c o e f f i c i e n t 0.68, p<• 0.001) and t h a t c o r r e l a t i o n s 
with E l a b o r a t i o n s c o r e s are g e n e r a l l y lower. 
(b) F a c t o r a n a l y s i s 
Even more ca r e must be e x e r c i s e d i n i n t e r p r e t a t i o n here, as a 
f u r t h e r u n c o n t r o l l e d v a r i a b l e adds to the a r t e f a c t s of the s m a l l sample. 
Low t e s t r e l i a b i l i t i e s are known to i n f l u e n c e f a c t o r loadings ( F r u c h t e r , 
1954), and t h i s i s l i k e l y to be the c a s e with p r e s c h o o l s u b j e c t s . I n s p e c -
t i o n of Tables 8 and 9 shows t h a t the u n i t a r y " c r e a t i v i t y " dimension which 
was suggested by the c o r r e l a t i o n r e s u l t s , i s only i d e n t i f i a b l e i n the j 
P r i n c i p a l Components matrix (Table 8 ) . T h i s f i r s t f a c t o r , which has an 
I.Q. t e s t loading of 0.20, accounts f o r 53.4% of the t o t a l v a r i a n c e . The 
remaining three f a c t o r s appear to be t a s k - s p e c i f i c to a c e r t a i n extent 
("Uses", " I n s t a n c e s " , and " P i c t u r e Meanings" r e s p e c t i v e l y ) . These could 
w e l l a r i s e from d i f f e r e n c e s i n t e s t content, as i n the 10 to 11 y e a r o l d 
study; "Uses" employs a c t u a l o b j e c t s as s t i m u l i , " P i c t u r e Meanings" i n v o l v e s 
p i c t o r i a l s t i m u l i on c a r d s , and " I n s t a n c e s " i s an " a b s t r a c t " task without 
t a n g i b l e s t i m u l i . The Varimax r o t a t i o n (Table 9) c l a r i f i e s t h i s p a t t e r n 
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by giving r i s e to threB divergent ta s k - s p e c i f i c factors ("Picture Meanings", 
"Uses", and "Instances" r e s p s c t i v s l y ) and a smaller I.Q. factor* Although 
no "general c r e a t i v i t y " factor appears in t h i s matrix, the loadings of 
each divergent t e s t on the factors produced by the other two are a l l i n 
the same direction, and often f a i r l y high. 
The demonstration of a unitary " c r e a t i v i t y " dimension i n preschoolers, 
therefore, i s only a tentative one. Although the c o r r e l a t i o n a l evidence 
supports i t , the r e s u l t s of the factor analysis are equivocal* The small 
sample s i z e and i t s r e l a t i v e l y high mean I.Q. l i m i t the generality of 
these findings* 
Pert 1 i Conclusions 
•ur centrel conclusion i s that " c r e a t i v i t y " implies an integrated 
range of a b i l i t i e s represented by divergent thinking t e s t s , which although 
related to I.Q. according to the "threshold" hypothesis, remains f s c t o r i a l l y 
d i s t i n c t from i t . This was c l e a r l y demonstrated i n the 10 to 11 year old 
study by the use of f a c t o r i a l o r i t e r i a , and the more conservative corre-
l a t i o n a l ones; i t was tentatively confirmed in the pre-school study* 
This conclusion i s based upon the edministration of divergent teats i n 
game-like conditions; as the research described in Part 2 w i l l show, such 
"methods factors" are an important consideration. I t should be stressed 
here thet t h i s conclusion applies to " c r s a t i v i t y " only in the context of 
divergent thinking t e s t s . " C r e a t i v i t y " i n i t s l i t e r a l sense (pointing, 
s c i e n t i f i c research, composing etc., and many mora l a s s e a s i l y defined 
a c t i v i t i e a ) i s obviously f a r from unidimenBional, since specialised s k i l l s 
and a b i l i t i e s are involved in the r e a l i s a t i o n of "creative potential", 
which divergent tests ere assumed to tsp. 
90 
The abBencB of s i g n i f i c a n t sex differences i n divergent t e s t 
performance i n both studies described in Chapter 2 supports the "general 
assumption", made e x p l i c i t by Bhavnani and Hutt (1972), that they do not 
e x i s t . As these authors point out, however, few studies have been 
s p e c i f i c a l l y designed to investigate t h i s issue; the absence of SBX 
differences " i s a matter for empirical demonstration rather than assump-
tion" (p.121). 
Selecting divergent " c r e a t i v i t y t e s t s " for use i n research i s 
therefore rather l i k e selecting I.Q. t e s t s * Providing a l l modes of 
response and types of te s t material are included ( t h i s might also cover 
numerical material, as suggested by Nuttall, 1971) the actual t e s t s chosen 
are not of v i t e l importance. I t i s obviously preferable to s e l e c t t e s t s 
which load most highly on "general c r e a t i v i t y " factors, and which have 
minimal loadings on others - thus of the tests covered i n the 10 to 11 year 
old study, for example, a battery comprising "Drawing", "Picture Meanings" 
and any of the "verbal" t e s t s (e.g. "Uses", "Consequences", " S i m i l a r i t i e s " ) 
would be adequate. These conclusions do not apply to non-divergent and 
word fluency t e s t s ; great care must be Bxercieed when they are employed 
BB te s t s of " c r e a t i v i t y " . The re s u l t s obtained from the new tes t s i n 
the 10 to 11 year old study support the idea of a unitary " c r e a t i v i t y " 
dimension, thereby strengthening the conclusions reached with established 
messurss. 
The generally high intra-divergent t s s t correlations suggest that 
" c r e a t i v i t y " i s unidimensional within as wall as between t e s t s ; i n more 
p r a c t i c a l terms, the time and ef f o r t required to calculate F l e x i b i l i t y , 
O r i g i n a l i t y and Elaboration in addition to Fluency scores do not j u s t i f y 
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the small amount of extza information gained. Consequently, Fluency and 
O r i g i n a l i t y scores are used alone in the research described i n Parts 2 
and 3. 
PART 2 
SITUATIONAL AND MOTIVATIONAL INFLUENCES 
ON DIVERGENT THINKING 
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CHAPTER 3 PREVIOUS RESEARCH 
Conventional in t e l l i g e n c e teBte can provide a f a i x l y pure assess-
ment of a range of cognitive a b i l i t i e s . To regard divergent testa simply 
as measures of a b i l i t y , however, i s inadequate* Divergent thinking incor-
porates motivational, a f f e c t i v e and personality-linked components as well 
as cognitive ones. Wallach and Kogan (1965) showed that the demonstration 
of a unitary t r a i t of " c r e a t i v i t y " , which was independent of I.Q., wee 
dependent on the appropriateness of the conditiona of t e s t administration; 
more s p e c i f i c a l l y , on the motivations which these conditions aroused i n 
the subjects. To study t h i s type of interaction between motivational and 
cognitive variables i s , perhaps, a route via which mental testing might 
become more related to general psychological theory* By using divergent 
t e 8 t a and manipulating the ongoing variables we can look at how responses 
are arrived at rather than j u s t at what they ere. 
Pert 2 i s concerned with the way i n which s p e c i f i c s i t u a t i o n a l 
variables arouse individual differences i n motivation, and with the extent 
to which these differences e f f e c t divergent t e s t performance. In the 
present review, we s h a l l look f i r s t at studies which sttempt to control 
these motivations d i r e c t l y ; then, i n more d e t e i l , et those which ere 
concerned with manipulation of the test s i t u a t i o n i t s e l f . 
The Influence of S p e c i f i c Motivational Variables 
(a) Rewerde 
Ward, Kogan and Pankove (1972) were able to manipulate motivational 
l e v e l i n a very accurate way by giving monetary rewards for divergent t e s t 
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responses. They argued that such rewards ought to assure uniformly high 
teak motivation amongst subjects; individual differences i n capacity 
ought, thsrefore, to be distinguishable from those i n motivation. 191 
fifth-grade children were given two of Wallech and Kogan's tes t s (one 
f i g u r e l , one verbal) to provide a baseline measure for each subject. In 
e second session, the children were assigned either to a control group 
(repetition of baseline procedures), an "Immediate Reward" group (one 
penny dispensed for each response as i t occurred) or a "Delayed Reward" 
group (pennies given when task was completed) and again given one f i g u r a l 
and one verbal t e s t . Fluency scores were c l e a r l y higher i n the reward 
groups* but when standardised "baseline c r e a t i v i t y " scores were platted 
egaints standardised "incentive performance" (second session) scores, the 
regression l i n e s for each group had very s i m i l a r slopes. The authors 
concluded, therefore, that differences i n capacity e x i s t between subjects, 
which override the motivational effects produced i n t h i s study. Sevoca 
(1965) demonstreted that giving small toys as reinforcement for uncommon 
responssB incrsased divergent scores i n pre-Bchool children, and Rains 
(1968) obtained the same effects using monetary rewards with college 
students. Raina found the divergent t e s t performance of en Experimental 
Group, i n which competition was induced by giving monetary rewards, to be 
s i g n i f i c a n t l y higher then thet of a Control Group which was matched for 
age, s o c i e l c l a s s , i n t e l l i g e n c e and "baseline c r e a t i v i t y " . I t i a important 
to distinguish here between the effects of psychologicsl s t r e s s , which 
would reeult from a competitive situation, and those of the reward i t s e l f . 
Ward, Kogan and Pankove, in f a c t , adhered to Wallach end Kogan's pla y f u l , 
8 t r e a s - f r e e testing context i n the i r study. Workers who hsve looked at 
the ef f e c t s of s t r e s s i n a non-reward si t u a t i o n have found that divergent 
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scores are t y p i c a l l y depressed, rather than increased. 
(b) Psychological s t r e s s 
Krop, Alegre end Williams (1969), for example, found that the 
psychological s t r e s s induced i n college students by the presentation of a 
disturbing motion picture film inhibited divergent thinking, but had no 
eff e c t on convergent thought. SuedfBld and Vernon (1965) induced s t r e s s 
i n 14 subjects by subjecting them to sensory deprivation but no r e l a t i o n -
ship wee found between the degree of s t r e s s and changes i n verbal o r i g i n -
a l i t y . They suggest, however, that employing a greater range of s t r e s s 
l e v e l s might reveal a c u r v i l i n e a r relationship between these two variables. 
S i m i l a r l y , Oleson and Zubek (1970) were unable to show convincingly that 
the performance of 18 male college students on ten of Guilford's subtests 
was impaired by one day of sensory deprivation, as compared with that of 
18 controls. 
(c) Training and context effecte 
Several studies have shown that c r e a t i v i t y t e s t performance can be 
improved by certain typee of tr a i n i n g . Mednick, Mednick and Mednick (1964) 
found that " s p e c i f i c a ssociativa priming" f a c i l i t a t e d performance on the 
R.A.T. This priming consisted of the completion of word enalogiea, which 
were related to the R.A.T. items, before the task. S i m i l a r l y , FreBdman 
(1965) compared a free association training group, who were aeked to free 
Bseociate to ten stimulus words, with a control group, who simply defined 
the words, on R.A.T. performance. The experimental group obtained s i g n i -
f i c a n t l y higher scores. 
Maltzman (1960) reviewed a s e r i e s of experiments by his research 
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group, and described a procedure which had been developed to f a c i l i t a t e 
o r i g i n a l i t y . He deecribee o r i g i n s l thinking, as d i s t i n c t from c r e a t i v i t y , 
SB referring to "behaviour which occurs r e l a t i v e l y infrequently, i s uncom-
mon under given conditions, and i s relevant to those conditione" (p.229). 
This procedure involves the repeated presentetion of s l i s t of stimulus 
words i n a modified free association s i t u a t i o n , accompanied by instructions 
to give a dif f e r e n t reeponse to each stimulus. Under these conditions 
responses became more uncommon, and when presented with new stimulus 
materiel, trained subjects were consistently more o r i g i n a l * 
So f ar we have considered experiments which have derived from en 
aseociative conception of c r e a t i v i t y ; some resaarch which i s also relevent 
here i B based on thB technique of "brainstorming". Thie originates from 
the work of Osborn (1957), end involves the production of a free end 
u n c r i t i c a l flow of associations so that a large number can be accumulated 
before any evaluation takes piece. Weisskopf-Joelson end E l i s e o (1961) 
compared the performance of " c r i t i c a l 1 1 and " u n c r i t i c a l " brainstorming 
groups on a name-invention task. For each product, the u n c r i t i c e l condi-
tion (no evaluation of responses) produced a greater number of responsss 
then the c r i t i c a l condition (responses evaluated). The authors concludsd 
that the u n c r i t i c a l method also produced the beet ideas (as ratBd. by a 
panel of students) i n e situ a t i o n which required the production of a 
s p e c i f i c number of idees of highest possible quality. When a small number 
of responses was required, however, the two methods tended to be equally 
promising, with a s l i g h t sdvantage of the c r i t i c a l method. Parnee and 
Meadow (1959) showed that students scored more highly on the "Uses" t e s t 
under brainstorming, as d i s t i n c t from normal conditions. They claimed 
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that such instructions produce an increase i n quantity of ideas without 
any decline i n quality. Gerlech, Schutz, Baker end Mazer (1964), however, 
euggeet that Parnee and Meadow's r e s u l t may be en artefact of t h e i r t e s t 
i n s t r u c t i o n s . They gave the "Uses" t e s t to s i x groups of 20 students, 
eech group under a different i n s t r u c t i o n a l s e t . These instructions were 
designed to e l i c i t predicted c l a s s e s of reeponse, and ranged from "Poor 
ideaa w i l l be penalised" to "The mare imeginstive and creative the ideas, 
the higher the score;"'. The r e s u l t s indicated that differences i n the 
quantity, quality and order of responses were coneistent with the directions 
given to each group. 
Elkind, Deblinger end Adler (1970) ehowed that i t i s important to 
bear i n mind the context of divergent t e s t sessions when studying the 
effects of motivational variables. They administered two forme of three 
of Wellach and Kogan's tes t s to 32 childrsn under two conditione; one when 
an ongoing "inter e s t i n g " a c t i v i t y (determined by the c h i l d ' s own i n t e r e s t s ) 
wee interrupted, and the other when the interrupted a c t i v i t y was "uninteres-
ting" (e routine c l e r i c a l t a s k ) * In both cases, the children knew they 
had to return to the interrupted task a f t e r the testing session. Divergent 
t e s t scores werB almost twice as high i n the second condition - showing 
thst i t i s e s s e n t i a l to look closely at e l l facets of the t e s t s i t u a t i o n 
when motivational variables ere under study. 
Manipulation of the Teat Situation 
Wallech end Kogan (1965) showed that previouely c o n f l i c t i n g r e s u l t s 
concerning the unity and independence from I.Q. of the " c r e a t i v i t y " dimen-
eion could be attributed to the inappropriateness of ths task context i n 
many studies; and that meaningful conclusions could only be reached when 
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t h i s context wee playful and non-evaluative. This view was borne out 
by many subsequent workers ueing a wide range of subjects. I t was suppor-
ted i n Pert 1 of the present research and by Pankove and Kogan (1968) and 
Kogan and Morgan (1969) i n 10-11 year olds; by Ward (1967) in 6-7 year 
olde and i n preschoolers (tentatively confirmed i n Part 1 of the present 
study); by Wallach and Wing (1969), Cropley (1968) and Cropley end Maslany 
(1969) in college students. Sines none of these studies incorporated a 
t e s t - l i k e control group, however, the r e s u l t s might have arisen from the 
p o s s i b i l i t y that the t e s t s used were more homogeneoue and r e l i a b l e then 
those used e.g. by Guilford, or by GetzelB and Jackson. Several studies 
have been designed to manipulate such s i t u a t i o n a l variables, end f a l l into 
two main types. 
(a) E f f e c t s of variation i n instructions 
The work of Gerlech et el.(1964), described i n the previous section, 
i l l u s t r a t e s the powerful e f f e c t that variation i n t e s t instructions can 
have on divergent t e s t scores. Three studies which BIBO used the "Usee" 
t e s t to demonstrate the affects of instructions were those of Manske and 
Davis (1968), Dentler and Macklar (1964) and Hudson (1968). Manske and 
Davis showed that when college etudents were instructed to "be o r i g i n a l " 
i n t h i s tesk, the uniqueness of t h e i r responses increased but t h e i r p r a c t i -
c a l i t y (usefulness) decreased. The reveree was true for the instruction, 
"tr y to be p r a c t i c a l " , and when instructed to "be o r i g i n a l and p r a c t i c a l " , 
subjects did no better then under non-specific i n s t r u c t i o n s . The i n s t r u c -
tion to " f e e l free to uee your wildest imagination" provided the greateet 
t o t a l number of responses.but these tended to be of low quality. 
Dentler and Macklaz's (1964) "instructions" were more Bubtly 
conveyed by the ettitude of the t e s t e r . In t h e i r "Psychologically Safe" 
experimental group, thB teeter was friendly and pleasant, reassuring 
subjects that they would do well* The three control groups consisted of 
"Routine" (teeter impersonal, detached; t y p i c a l testing context); 
"Indifferent" (teeter devaluing the t B s t s , identifying with the student 
rather than the reseercher) and "Unsafe" (teeter emphasising the importance 
and competitiveness of the t e s t s ) . Apsrt from some small differences 
attributable to sex and anxiety l e v e l s , the main finding was that scores 
i n the "Safe" condition were roughly three times greater than those i n 
any of the three Controls. 
Hudson (1968), working with bright secondary schoolboys, found that 
seven per cent of his sample produced 25 or more responses to three iteme 
of the t e s t i n ten minutes under normal i n s t r u c t i o n s . When ten reeponses 
were asked for, however, and exemplee of legitimate enswars were provided, 
t h i s figure roee dramatically to 65 per cent, end s i g n i f i c a n t l y more 
naawers were given that were unusual, witty, ingenious or violent* Hudson 
thinks that t h i s increase i s due mainly to the improvement i n performance 
of the convergers; when given c l e s r , non-ambiguous instructions the 
converger i s at ease, and f e e l s confident i n responding more as a diverger. 
Under the normal, non-specific directions, however, he f e e l s uneble to 
proceed without "authoritative route eigns". This notion wes supported 
by a eecond experiment i n which boys were asked to respond to the t e s t 
(a) as Robert Higgins, a conscientious, dedicated computer engineer, (b) 
B8 John McMice, en uninhibited, bohemian a r t i s t , end (c) as themsslves. 
They were generally more fluent when playing the roles of Higgins end 
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McMice than they were i n t h e i r own right; also, convergers tended to be 
more fluent i n impersonating Higgins, divsrgers i n impersonating McMice. 
ChrietenBBn, Guilford end Wilson (1957) used several of Guilford's 
teets i n s study concerned with the changes i n divergent response pattern 
over time, as well aB with the affects of ins t r u c t i o n s . The rate of 
production of responses wee found to be r e l a t i v e l y constant within the 
time l i m i t s applied; t h e i r "uncommonnese11 and "remoteness" tended to 
increase over time (a finding which wae confirmed by Cropley (1972)), 
whereee t h e i r "cleverness" remained constant. 
Instructions to write "interesting, catchy and novel" responsee to 
the Plot T i t l a s t e s t appeared to decreass the t o t a l number of responsss 
produced but to increase the t o t a l number of clever rssponses and the 
average degree of clevernees, as compared with the ins t r u c t i o n to write 
"appropriate" t i t l e s . 
(b) E f f e c t s of t e s t atmosphere 
Wallach and Kogan's (1965) demonetration of the importance of t e s t 
atmoephere stimulated several studies i n which t h i s variable wes more 
systematically controlled. Kogan and Morgan (1969) administered two of 
the Wellach-Kogan te s t s ("Usee" and "Pattern Meanings") to 104 f i f t h grade 
echoolchildren as group t e s t s . 4B children were assigned either to a 
" t e s t - l i k e " group in which t e s t s were administered i n a t r a d i t i o n a l a b i l i t y -
testing context with epecified time l i m i t s , or to a "gams-like" group, i n 
which the tester was introduced as coming from a toy company interested in 
games l i k e "Scrabble". "Test" terminology wes avoided end although there 
wes no s p e c i f i c a l l y mentioned time pressure, l i m i t s were i n feet impossd. 
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Self-report teste for anxiety and dsfensiveness were administered, end the 
divergent t e s t s were scored for "number" (fluency) end "uniqueness" ( l i k e 
o r i g i n a l i t y ) . The r e s u l t s were by no means clear-cut, or aB predicted. 
In the "Ueee" t e s t , the " t e s t - l i k e " group obtained higher rather then lower 
fluency end uniqueness scares then the "game-like" group, end no meaningful 
or conaistent differencee between the groups could be found on the "Pattern 
Meanings" test* Moreover, there wee no c l e e r evidence that c r e a t i v i t y -
i n t e l l i g e n c e correlations were any higher i n the t e s t - l i k e group then i n 
the game-like group. The euthore explain the complexity of t h e i r findinge 
i n terma of the d i s t i n c t i n t r i n s i c properties of the two t e s t s , end present 
e deteiled explanation of the eig n i f i c e n t interectione found between 
administrative conditions, sex end personality. As Vernon (1971) points 
out, however, i t i B d i f f i c u l t to take very seriously ad hoc explanations 
of differences which occurred between auch small subgroups. 
Nicholls (1971) obtained much more clear-cut r e s u l t s uBing four of 
the Wallach and Kogan t e s t s under s i m i l a r game-like end t a s t - l i k e conditions. 
114 f i f t h grade children took the te s t s i n d i v i d u a l l y i n the game-like 
condition, end eubeequently took a p a r a l l e l form of each t e s t under t e s t -
l i k e conditions. A control group of 115 took the eecond, t e s t - l i k e 
battery only. Fluency end uniqueness scores were higher i n the game-like 
group and t h e i r mean correlations with Lorge-Thorndike I.Q. scores were 
lower than thoee in the t e s t - l i k e group. TheBB reeulta support the views 
of Wallach and Kogan; Boersma and O'Brien (1968) errived et s i m i l a r 
conclusions using a group rather than an individual testing procedure, and 
using different t e s t s . They adminietered the Lorge-Thorndike Non-Verbel 
Intelligence t e s t s to two groups of 23 fourth-grade boys under standardised 
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testing conditions. The control group took Torrance's (1962) "Figure 
Completion" and "Unusual Uses" tests under s i m i l a r conditions the next 
day. The experimental group were given the morning off school on t h i s 
second day, end taken to e nearby univereity gymnasium. There, they were 
met by a caeually dressed "experimenter", who "slipped i n " the Torrance 
t e s t s , disguised as games, snd who unobtrusively epplied the esme time 
l i m i t s as for the control group. The experimental group obtained s i g n i -
f i c a n t l y higher scores on both the verbal and p a r t i c u l a r l y on the non-verbal 
c r e a t i v i t y teste; the authors suggest that t h i s second r e s u l t has impor-
tant consequences for administering the t e s t s i n elementary grades. I t 
seems l i k e l y that the experimental subjects showed t h i s marked increase, 
beceuse they were not hampered by having to express t h e i r ideas i n words. 
The correlation between the two divergent t e s t s was very eimilar i n both 
the experimental end c o n t r o l groups; the mean c r e a t i v i t y - i n t e l l i g e n c B 
correlation, however, was reduced from 0.425 i n the controls to 0.046 i n 
the experimental. 
Williams and Fleming (1969), however, found zero-order correlations 
between i n t e l l i g e n c e end associativa fluency scores derived from both 
evaluative and play atmospheres using tha Peabody Picture Vocabulary t e s t 
and three of the Wallach and Kogan measures on 36 preschool children. 
They suggest that differences between the two a b i l i t i e s ere more important 
than differences between t B s t atmospheres i n producing these low correlations, 
and conclude that Wallach and Kogan's view that play conditions are essen-
t i a l i n the aesesament of divergent thinking i s not supported. We saw in 
Part 1, however, that findings obtained with preschoolers must be interpre-
ted with caution, p a r t i c u l a r l y , i n t h i s case, as the sampls i s so small and 
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and of a r e s t r i c t e d (high) I.Q. range. The authors admit, in f a c t , that 
the children tended to indulge i n too meny i r r e l e v a n t a c t i v i t i e s i n the 
permissive atmosphere. Another factor which l i m i t s the gsnerality of 
t h i s study i s that each c h i l d experienced both conditions, and there was 
no control group; transfer effects remain a p o s s i b i l i t y . 
Westsrman (1971) attempted to control for such transfer e f f e c t s i n 
s study which was carried out in Durham. Ha administered two verbal and 
two non-verbal c r e a t i v i t y t e s t s ( " S i m i l s r i t i e s " , "Uses", " C i r c l e s " end 
"Lines'*) along with Morrisby's D.A.T. Verbal and Perceptual subtests 
(1955), i n group form, to 48 10-11 year old children. 22 of the children 
(one of the two clas s e s used) took one verbsl snd one non-verbal c r e a t i v i t y 
t e s t i n a playful atmosphere, j u s t before the i r morning break. Time l i m i t s , 
although not s p e c i f i c a l l y mentioned, were i n feet unobtrusively applied. 
After the break they ware given the intelligence t e s t s , then the other 
divergent t e s t s , i n s t e s t - l i k e context, with a specified time l i m i t . 
Thie procedure wes reversed for the other 26 children (whoee mean I.Q. was 
not s i g n i f i c a n t l y different from the res t of the ssmple); the t e s t - l i k e 
condition coming before and the playful condition a f t e r the break. A 
s p l i t - p l o t analysis of variance comparing t e s t atmosphere and order effects 
on e standardised " c r e a t i v i t y index" score revealed e s t r i k i n g main effect 
for atmosphere (game-like higher than t e s t - l i k e , p<0.001) with no other 
s i g n i f i c a n t e f f e c t s . The mean intelligence-divergent t e s t correlation 
dropped from 0.40 (pcQ.01) i n the t e s t context, to 0.23 (n.e.) i n the 
game-like ones thBss findings are mast congruent with those of Boersma 
and O'Brien (1968), who also used a timedgroup-testing s i t u s t i o n . 
Vernon (1971) compared s i m i l a r "formal" and "relaxed" conditions, 
103 
administering a selection of sevBn verbal end non-verbal divergent t e s t s 
to 400 sdoleecents i n a group testing s i t u a t i o n . The relaxed group 
(matched for int e l l i g e n c e with the formal group), who had no time l i m i t s , 
obtained generally higher scores then the timed formal group, slthough 
t h i s varied from t e s t to t e s t . This difference wee greater for Unusual-
ness ( O r i g i n a l i t y ) than for Fluency scores. The difference between the 
meen divergent t e s t intercorrelations for the two groups was small, but i n 
a direction which confirms Wallach and Kogan's claim that relaxed condi-
tions ars more appropriate for the assessment of c r e a t i v i t y . The mean 
c r e a t i v i t y - i n t e l l i g e n c e correlations, however, were not lower in the 
relaxed group, as most other investigators hed found. Vernon thinks that 
t h i s was perhaps becausB the contrast between the two conditions was not 
as marked as i n other studies, i n which testing was individual or completely 
game-like. The centroid factor structures of the two groups' performances 
were e s s e n t i a l l y s i m i l a r . 
A l l the studies rsportsd BO f a r havs compared only two t e s t rsgimBsi 
the l e s t two we B h a l l consider have attempted to go bByond t h i s . AdamB 
(1968) compared four atmosphsrss: a "competitive" one i n which subjsets 
were instructed to do better than the other three groups; a "non-competi-
t i v e " one i n which the performance of the others was played down; a 
"non-competitive, openly receptive" one i n which subjects were encouraged 
not to eveluete the i r responsss before giving thBm, and a control group. 
112 14-16 year olds were pretested on two of the Guilford t e s t s , and 
assigned to one of the four groups on the basis of these scores. In the 
experimental poat-test, p a r a l l e l forms of the same tastB were administered 
along with two further Guilford teste. The differences i n post-test 
scores between the four groups were s i g n i f i c a n t , and i n the predicted order, 
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the "non-competitive, openly r e c e p t i v e " group scoring most h i g h l y , 
f o l l owed by the "non-competitive" and "competitive" groups r e s p e c t i v e l y . 
Adams concludes t h a t a comp e t i t i v e , t e s t - l i k e atmosphere s t i f l B S d i v e r -
gent t h i n k i n g and, l i k e Wallach and Kogan, t h a t the op t i m a l c o n d i t i o n s f o r 
i t s assessment are non-competitive and rel a x e d . 
Van Mondfrans, Feldhusan, T r e f f i n g e r and F e r r i s (1971) c a r r i e d o ut 
what i s perhaps the most d e t a i l e d manipulation o f the "atmosphere" v a r i a b l e 
so f a r . They administered the Torrance t e s t s (Torrance, 1966) t o 319 
school c h i l d r e n i n grades 5, 8 and 11. One cl a s s a t each grade l e v e l was 
tes t e d using each of f o u r d i f f e r e n t t e s t i n g procedures. These were (a) 
Standard: the timed, t e s t - l i k e procedure described i n the manual; (b) 
Incubation, i n which examples of tasks s i m i l a r t o the Torrance t e s t s were 
presented f o u r days before the a c t u a l t e s t i n g s i t u a t i o n ; (c) Take-home; 
subjects were given the t e s t s t o keep f o r f o u r days and t o l d t o work on 
them whBn they wished, and (d) Game-likei s i m i l a r t o the game-like procedures 
described i n the r e s t o f t h i s s e c t i o n , but as a group, r a t h e r than an i n d i v i -
dual t e s t i n which time l i m i t s were not mentioned but u n o b t r u s i v e l y a p p l i e d . 
Their f i n d i n g s c o n f l i c t w i t h the r e s u l t s of sever a l other workers. There 
was no evidence t h a t Game-like c o n d i t i o n s were more appropriate than 
Standard ones; on the verbal t e s t s the Standard, t e s t - l i k e procedure pro-
duced higher scores than e i t h e r the Game-like or the Take-home c o n d i t i o n . 
The Take-home group, moreover, was c l e a r l y s u p e r i o r t o a l l the other three 
on thB f i g u r a l tasks. Although c e r t a i n s i g n i f i c a n t i n t e r a c t i o n s between 
treatment, sex and grade l e v e l were found, no c l e a r - c u t p a t t e r n s emerged. 
The i n t e r c o r r e l a t i o n s of thB divergent t h i n k i n g subscores were higher 
f o r the Take-home c o n d i t i o n than f o r any o f the othar three; i n p a r t i c u l a r , 
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nine o f the 12 subscorss were s i g n i f i c a n t l y higher than t h e i r e q u i v a l e n t s 
i n the Game-like group. None of the i n t e l l i g e n c e - d i v e r g e n t t e s t c o r r e -
l a t i o n s were s i g n i f i c a n t f o r the Take-home group, although aeveral were 
for the o t h e r s ; namely, the v e r b a l scores o f the Incubation and Game-like 
c o n d i t i o n s , and the v e r b a l o r i g i n a l i t y scores o f the Standard procedure* 
None of the c o r r e l a t i o n s between f i g u r a l subscores and I.Q* were s i g n i f i -
cant. 
The most s t r i k i n g t h i n g sbout these r e s u l t s i s t h a t thB Take-home 
c o n d i t i o n appears t o have acted as the Game-like one d i d i n moet oth e r 
s t u d i e s . This applied not only t o the fluency o f response f o r each group, 
but also t o the c o r r e l a t i o n s of the d i vergent t e s t s w i t h each o t h e r , and 
w i t h I.Q. The Game-like procedure i n t h i s study d i d not appear t o f a c i l i -
t a t e d i v e r g e n t t h i n k i n g scores as compared w i t h the Standard procedure; 
indeed, i t appeared t o depress them i n the case o f the v e r b a l t e s t s . The 
authors t h e r e f o r e conclude t h a t i t i s the removal o f time l i m i t s r a t h e r 
than the nature o f the atmosphere i t s e l f , which i s ths most potent f a c t o r 
i n producing the c o n d i t i o n s which Wallach and Kogan describe as most 
d e s i r a b l e f o r the assessment o f divergent t h i n k i n g . 
Emergent Problems: the present s t u d i e s 
The c o n f l i c t s between r e s u l t s o f the studies described i n the 
previous s e c t i o n (b) a r i s e from d i f f e r e n c e s i n experimental d e t a i l s r a t h e r 
then from any basic t h e o r e t i c a l divergences. The n o t i o n o f what c o n s t i -
t u t e s a "gamB-like" atmosphere v a r i e s considerably from study t o study; 
emphasis i s placed on d i f f e r e n t components o f the s i t u a t i o n ( t h e t e s t e r -
known to c h i l d r e n ? male-female? a t t i t u d e ? ; time l i m i t s / n o time l i m i t s ; 
t e s t content; group or i n d i v i d u a l t e s t i n g ; e t c . ) according t o ths 
1Q£ 
preferences o f the researcher. Table 10 l i s t s these d e t a i l s and the 
conclusions o f Bach study i n the previous s e c t i o n (b) i n systematic form, 
i n an attempt t o c l a r i f y the o v e r a l l p i c t u r e . The main pointB o f d i v e r -
gence which a r i s e from t h i s a n a l y s i s are as f o l l o w s i 
(a) Does a game-like context increase or depress divergent scores 
i n comparison w i t h a t e s t - l i k e one, and are v e r b e l and non-
v e r b a l subtests d i f f e r e n t i a l l y a f f e c t e d ? 
(b) Are the time l i m i t s or the nature o f the atmosphere more potent 
i n producing these e f f e c t s ? 
(c) How ere i n t e r - d i v e r g e n t t e s t c o r r e l a t i o n s , c o r r e l e t i o n s between 
divergent and I.Q. t e s t s (end the f a c t o r i a l s t r u c t u r e s o f 
divergent t e s t b a t t e r i e s ) e f f e c t e d by such changes i n conditions? 
Chapter 4 deecribes a study w i t h 10-11 year o l d subjects i n which 
answers t o these questions are Bought. I t attempts, p a r t i c u l a r l y , t o 
i n v e s t i g a t e p o i n t (b) above, by the adoption o f en untimed t e s t - l i k e 
c o n d i t i o n - an apparently obvious c o n t r o l which has not appeared i n previous 
s t u d i e s . I f , as Van Mondfrans e t al.suggest, i t i s time l i m i t s which are 
more potent, there should be no d i f f e r e n c e s between the scoree obtained 
from untimed game-like and untimBd t e s t - l i k e c o n d i t i o n s . I f Wellech and 
Kogan, and o t h e r researchers who suggest t h a t the nature o f the atmosphere 
and the changes i n m o t i v a t i o n i t arouses are most important are c o r r e c t , 
however, these d i f f e r e n c e s should occur. 
Chapter 5 looks a t another aepect o f the t e s t s i t u a t i o n , and describes 
a followf-up etudy of about h a l f the 10-11 year olds from the f a c t o r i a l 
study o f Chapter 2, i n which two modes of reeponse end o f stimulus presen-
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t a t i o n are s y s t e m a t i c a l l y compared i n thB "Uses" t e s t . I t i s hypothesised 
t h a t the divergent t e s t performance o f these subjects w i l l improve under 
" o r a l response" as d i s t i n c t from " w r i t t e n response" c o n d i t i o n s , and " r e a l 
stimulus o b j e c t s " are compared w i t h " w r i t t e n etimulus words" i n eech o f 
these response modes. I t seems p l a u s i b l e t h a t c h i l d r e n of t h i s age who 
f i n d d i f f i c u l t y i n w r i t i n g q u i c k l y , end expressing t h e i r ideas i n words 
w i l l improve most under o r a l response c o n d i t i o n s ; t h i s p o s s i b i l i t y i s 
i n v s s t i g a t e d by comparing "high" and "low" a b i l i t y groups. 
Another more general issue under c o n s i d e r a t i o n hers i s thB e x t e n t 
t o which the changes i n m o t i v a t i o n produced i n the subjects a f f e c t t h e i r 
d i v e r g e n t t e s t performance. N i c h o l l s (1970) emphasises the predominance 
o f m o t i v a t i o n a l e f f e c t s , and doubts the usefulness o f the concept o f 
i n d i v i d u a l d i f f e r e n c e s i n capacity when "there ars also considerable i n d i v i -
dual d i f f e r e n c e s i n the extent t o which t h i s c apacity i s displayed i n any 
one s i t u a t i o n " , (p.278). Ward, Kogan and Pankove (1972), however, and 
workers who have demonstrated high c o r r e l a t i o n s between the divergent t e s t 
scores obtained under d i f f e r e n t task c o n d i t i o n s (e.g. Weeterman, 1971) f e e l 
t h a t i n d i v i d u a l d i f f e r e n c e s i n capacity o v e r r i d e the m o t i v a t i o n a l ones 
produced by task c o n d i t i o n s . The studies described i n Chaptsrs 4 and 5 
attempt t o throw some l i g h t on t h i s problem by i n v e s t i g a t i n g some of the 
ways i n which these " m o t i v a t i o n a l d i f f e r e n c e s " can be aroussd by s i t u a t i o n a l 
v a r i a b l e s , and t h e i r e f f e c t s on d i v e r g e n t t e s t performance. 
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CHAPTER 4 TASK CONTEXT AND DIVERGENT THINKING: A STUDY WITH 
10 TO 11 YEAR OLDS 
Subjects: The subjects were 124 s c h o o l c h i l d r e n (64 boys end 60 g i r l s ) 
from the top classes of f i v e Durham primary schools. Three o f these 
were a l l o c a t e d t o the " t e s t - l i k e " c o n d i t i o n and the other two t o the 
"game-like" c o n d i t i o n so t h a t the two groups would be roughly e q u i v a l e n t 
i n terms o f numbers,•mean agB end mean i n t e l l i g e n c e ( t h i s l a t t e r based on 
the a u t h o r 1 a previous experience o f the general a b i l i t y l e v e l i n each 
school)* The d e t a i l s o f t h i s matching are described i n the Results 
s e c t i o n , snd appear i n Table 11. 
InstrumsntB: Three divergent t e s t s were selected according t o the 
recommendations o f Chapter 2. These were " C i r c l e s " (24 items - more 
sheets a v a i l a b l e i f r e q u i r e d ) ; "Uses f o r Things" (4 items) and " P i c t u r e 
Meanings" (2 " l i n e meanings" and 2 " p a t t e r n meanings" s t i m u l i , presented 
on d u p l i c a t a d sheets). A l l three t e s t a wars scored f o r Fluency and 
O r i g i n a l i t y (based on the whole semple o f 124) according t o the p r i n c i p l e s 
described i n Appendix 1. The group form o f Raven's Standard Progressive 
Matrices (Revised Order, 1956) was administered as a reference maasure 
according t o the (untimed) c o n d i t i o n s l a i d down i n thB t e s t manual (Raven, 
1960). This t e s t i s designed t o a s s e s s "a person's present c a p a c i t y f o r 
c l e a r t h i n k i n g and a c c u r a t e i n t e l l e c t u a l work" ( p . 3 ) . I t i s g e n e r a l l y 
accepted as one which i s r e l a t i v e l y f r e e o f the e f f e c t s o f c u l t u r e and 
t r a i n i n g ; Raven (1960) recommends i t s use w i t h the M i l l H i l l Vocabulary 
Scale i n the assessment o f general i n t e l l i g e n c e . Since thB two t e s t s 
c o r r e l a t e h i g h l y , however, end the Vocabulary Scale i s more concerned w i t h 
measuring the i n f o r m a t i o n a subject has acquired, and h i s command o f the 
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English language, the Matrices t e s t was used elone i n the present study. 
Raw ecores were converted t o the equivalent o f standard I.Q.s according t o 
the age norms provided i n the t e s t manual. 
Procedure i A l l f o u r t e s t s were edminietered i n group form i n one 
session i n each o f the f i v e schools. I n both the "game-like" end " t e s t -
l i k e " c o n t e x t s , subjects were f i r s t t o l d , w i t h the a i d o f examples, how 
t o do eech of the three d i v e r g e n t t e s t s * They were then given u n l i m i t e d 
time t o complete them i n any order, spending as much time as they l i k e d on 
eech, and going bsck t o previous t e s t s as they pleased. To f a c i l i t a t e 
t h i s , t e s t forms were c l i p p e d together i n random order r a t h e r than being 
stapled i n the seme order. When e l l had f i n i s h e d , thB Matrices t e s t was 
administered under standard c o n d i t i o n s . I n both classes i n the "game-like" 
c o n d i t i o n , the experimenter was introduced by the class teacher as, "some-
one who has come t o t a l k t o you". The teacher then l e f t the room end the 
experimenter ( t h e author, who was c a s u a l l y dressed) t a l k e d i n f o r m a l l y t o 
the c h i l d r e n f o r a few minutes, emphasising the p l a y f u l , non-competitive 
nature o f the "games". I t was made c l e e r t h a t no-one but the experimenter 
would sea the papers, BO t h a t what they wrote would be unknown t o the 
echool a u t h o r i t i e s and t h a t unusual or "funny" answers were, t h e r e f o r e , 
welcomed. Answer forms f o r the divergent t e s t s , which had no o f f i c i a l 
headings or w r i t t e n examples, were then handed out; examples o f t y p i c a l 
t e s t items ware v e r b a l l y conveyed. During the di v e r g e n t t e s t s , no 
r e s t r i c t i o n was placed on the c h i l d r e n ' s behaviour except when the noise 
l e v e l became s u f f i c i e n t l y great t o d i s t u r b the other classes. 
I n the " t e s t - l i k e " groups, the tasks were administered by the 
experimenter (more f o r m a l l y dressed on these three occasions) i n the 
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TABLE 11 
Comparisons of mean age and standardised Matrices scores ( t t e s t s f o r 
uncorrelated means, N = 124). 
(a) Between the sexes (treatment groups combined) 
Boys 
X <r 
G i r l s 
X <r t 
Age (months) 
Matrices 
128.34 4.01 
110.61 9.78 
126.70 5.52 
110.13 10.73 
1.9 (n.s.) 
0.3 (n.s.) 
(b) Between the treatment groups (sexes combined) 
"Game-like" 
x <r 
" T e s t - l i k e " 
X o- t 
Age (months) 
Matrices 
128.11 3.92 
11D.71 10.26 
126.93 5.68 
110.02 10.23 
1.3 (n.s.) 
0.4 (n.s.) 
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TABLE 12 
The e f f e c t s o f t e s t atmosphere and sex d i f f e r e n c e s on the s i x divergent 
t e s t subscores (Analysis o f variance summary t a b l e s , N = 124). 
Subscore Source o f Variance d.f. Mean Square F p 
C i r c l e s -
Fluency 
Atmosphere 
Sex 1 
357.79 
101.73 
6.74 
1.92 
< 0.05 
n.s. 
Atmosphere x S B X 1 203.52 3.83 n.s. 
Wit h i n Cells 120 53.09 
C i r c l e s -
O r i g i n a l i t y 
Atmosphere 
S B X 
379.57 
343.01 
2.77 
2.50 
n.s. 
n.s. 
Atmosphere x Sex 1 429.15 3.13 n.s. 
Wit h i n Cells 120 137.04 
P i c t u r e 
Meanings -
Fluency 
Atmosphere 
Sex 
Atmosphere x 5ex 
Wi t h i n C e l l s 120 
813.95 
15.95 
639.39 
64.68 
12.59 
c 1 .00 
9.89 
< 0.001 
n.s. 
CO.01 
P i c t u r e 
Meenings -
O r i g i n a l i t y 
Atmosphere 
Sex 
Atmosphere x Ssx 
Wi t h i n C e l l s 120 
3021.22 
40.58 
927.29 
400.37 
7.55 
< 1.00 
2.32 
< 0.01 
n.s. 
n.s. 
Uses -
Fluency 
Atmosphere 
Sex 
19.72 
10.31 
< 1 .00 
< 1 .00 
n.s* 
n.s. 
Atmosphere x Sex 1 44.68 1 .64 n.s. 
Within C e l l s 120 27.28 
Uses -
O r i g i n a l i t y 
Atmosphere 
Sex 
3.91 
201.53 
< 1.00 
2.09 
n.s. 
n.s. 
Atmosphere x Sex 1 366.04 ? on n.s. 
Wit h i n C e l l s 120 96.27 
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TABLE 13 
Means and standard d e v i a t i o n s of the s i x di v e r g e n t t e s t subscorBS f o r 
each treatment group (sBxes combined). 
"Game-like" (M = 65) " T e s t - l i k e " (N = 59) 
Subscore X <r X cT 
C i r c l e s -
Fluency 
22.55 8.91 19.15 5.24 
C i r c l e s -
O r i g i n a l i t y 
13.38 14.06 9.88 8.87 
P i c t u r e Meanings -
Fluency 
15.55 10.76 10.42 5.95 
P i c t u r e Meanings -
O r i g i n a l i t y 
20.48 26.00 10.59 9.96 
Uses -
Fluency 
12.82 5.44 12.02 4.98 
Uses -
O r i g i n a l i t y 
B.83 9.62 9.19 10.33 
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presence of the class teacher i n each case. The t e s t s were introduced 
as such, " t o f i n d out how c l e v e r you are". Answer forms which were 
headed " U n i v e r s i t y o f Durham, Department of Psychology", and which included 
examples of possible answers t o each t e s t , were d i s t r i b u t e d . The c h i l d r e n 
were taken through these examples by the experimenter, as i n the "game-like" 
group. Silence was observed during a l l f o u r t e s t s , and the class teacher 
urged the c h i l d r e n to "do as w e l l as p a s s i b l e " . 
Results: t t e s t s f o r uncorrelated means were c a r r i e d out to i n v e s t i g a t e 
possible d i f f e r e n c e s i n age and standardised Matrices scores (a) between 
the sexes (over the whole sample o f 124) and (b) between the "game-like" 
and " t e s t - l i k e " groups ( f o r both sexes t o g e t h e r ) . The means, standard 
d e v i a t i o n s and values of t f o r these analyses appear i n Table 11. The 
n o n - s i g n i f i c a n t r e s u l t s i n d i c a t e (a) t h a t any subsequent S B X d i f f e r e n c e s 
found an the divergent t e s t s w i l l not be a t t r i b u t a b l e t o spuriouB age or 
Matrices e f f e c t s , and (b) t h a t the treatment groups are matched f o r these 
two v a r i a b l e s . 
The d i f f e r e n c e s i n performance between the groups, and the 
p o t e n t i a l e f f e c t s of sex d i f f e r e n c e s were i n v e s t i g a t e d by a 2 x 2 Analysis 
of Variance f o r each o f the s i x divergent t e s t subscores; the summary 
tabl e s f o r these analyses appear i n Table 12. Since there were no s i g n i -
f i c a n t main e f f e c t s f o r sex, and only one s i g n i f i c a n t i n t e r a c t i o n ( g i r l s 
improving more than boys on " P i c t u r e Meanings - Fluency" i n the "game-
l i k e " as d i s t i n c t from the " t e s t - l i k e " c o n d i t i o n ) , subsequent analyses o f 
r e l a t i o n a h i p s between the v a r i a b l e s were c a r r i e d out f o r the sexes combined. 
Teble 13 shows the means and standard d e v i a t i o n s of the s i x divergent t e s t 
subscores of each treatment group (both sexes combined). 
1 1 5 
Product-moment i n t e r c o r r e l e t i o n s were c a l c u l a t e d between Been o f 
the seven t e s t scores f o r each group; thBse appeer i n Table 14. Both 
of these c o r r e l e t i o n matrices were subjected t o f a c t o r e n e l y s i s by the 
P r i n c i p a l Components method, and Varimax r o t a t i o n s were performed. Two 
f a c t o r s , which account f o r 74.7 per cent and 63.5 per cent o f the t o t a l 
variance i n the "gams-like" and " t e s t - l i k e " c o n d i t i o n e r e s p e c t i v e l y , were 
extrected by the adoption o f Kaiser's c r i t e r i o n (as used i n the two s t u d i e s 
of Chapter 2 ) . Tables 15 and 16 show the P r i n c i p a l Components and V a r i -
max s o l u t i o n s f o r the "game-like" and " t e s t - l i k e " groups r e s p e c t i v e l y . 
Discussioni (a) Comparison between the treatment groups on the 
d i v e r g e n t t e s t s . 
Tsbles 12 and 13 show t h a t the "game-like" c o n d i t i o n produces s i g n i -
f i c a n t l y higher scores than the " t e s t - l i k e " one i n both subscorss of the 
" P i c t u r s Meanings" t e s t , and i n the Fluancy score f o r " C i r c l e s " , but t h a t 
there ere no s i g n i f i c a n t d i f f e r e n c e s f o r the "Uses" t e s t , or f o r " C i r c l e s -
O r i g i n a l i t y " . The demonetration t h a t these e f f e c t s are stronger f o r 
non-verbal as d i s t i n c t from ve r b a l t e s t s confirms the f i n d i n g o f Boersma 
end O'BriBn (1968), and there i s no evidence t h a t scores on the v e r b a l 
t e a t are a c t u a l l y lower i n the "game-like" c o n d i t i o n , as Kogan and Morgan 
(1969) and Van Mondfrane e t aL (1971) heve suggested. 
I t i a perhapa s u r p r i s i n g t h a t the e f f e c t should be etronger i n 
" P i c t u r e Meanings", which employe ver b a l responding, than i n the purely 
non-verbal " C i r c l e s " , and t h a t the Fluency score o f t h i s l a t t e r t e s t should 
demonstrate i t more s t r o n g l y then the O r i g i n a l i t y score. These i n c o n s i s -
tencies p o s s i b l y r e f l e c t the p o p u l a r i t y o f the d i f f e r e n t t e s t s , since 
subjects were f r e e t o a p p o r t i o n t h e i r time. The most important conclusion, 
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TABLE 15 
P r i n c i p a l Components and Varimax f a c t o r matrices; "Game-like" group 
Test Score 
P r i n c i p a l Components 
1 2 
Varimax 
1 2 
C i r c l e s -
Fluency 62 -63 16 -87 
C i r c l e s -
O r i g i n a l i t y 67 -59 22 -87 
P i c t u r e Meanings -
Fluency 85 34 90 -20 
P i c t u r e Meanings -
O r i g i n a l i t y 86 29 88 -24 
Uses -
Fluency 70 43 82 -04 
Uses -
O r i g i n a l i t y 82 27 83 -24 
Matrices 51 -54 12 -73 
% T o t a l Variance 53.3 21 .4 43.3 31 .4 
Decimal p o i n t s omitted 
TABLE 16 
P r i n c i p a l Components and Varimax f a c t o r matrices; " T e s t - l i k e " group ( 
Test Score 
P r i n c i p a l Components 
1 2 
Varimax 
1 2 
C i r c l e s -
Fluency 17 86 02 88 
C i r c l e s -
O r i g i n a l i t y 23 85 08 88 
P i c t u r e Meanings -
Fluency 89 -20 91 -04 
P i c t u r e Meanings -
O r i g i n a l i t y 86 -17 88 -02 
Uses -
Fluency 77 -08 77 06 
U S B B -
O r i g i n a l i t y 76 02 75 15 
Matrices 07 34 01 35 
# T o t a l Variance 39.8 23.7 39.3 24.2 
Decimal po i n t s omitted 
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however, i s t h a t the general s u p e r i o r i t y o f game-like c o n d i t i o n s has 
been demonstrated aver untimed t e s t - l i k e c o n d i t i o n s ; i t appears, t h e r e -
f o r e , t h a t the c h a r a c t e r i s t i c s of the s i t u a t i o n , snd the motivations they 
arouse i n i n d i v i d u e l subjects are more important than the time l i m i t s 
i n v o l v e d . 
(b) I n t e r c o r r e l a t i o n analyses 
The p a t t e r n of i n t e r - d i v e r g e n t t e a t c o r r e l a t i o n s i n Table 14 confirms 
Wellach and Kogan's view t h a t game-like c o n d i t i o n s are more appr o p r i a t e 
f o r the assessment o f a u n i t a r y " c r e a t i v i t y " f a c t o r than are t e s t - l i k e 
ones; the mean c o e f f i c i e n t dropping from 0.49 (p < 0.001) i n the "game-
l i k e " , t o 0.31 (p<0.05) i n the " t e s t - l i k e " c o n d i t i o n . Inspection o f 
t h i s l a t t e r m a t r i x reveals t h a t t h i s drop r e s u l t s , t o a l a r g e e x t e n t , from 
the lowered c o r r e l a t i o n s between the f i g u r a l t e s t ("Circles") end the 
other two. 
A l l e i x i n t r a - t s s t F l u e n c y - O r i g i n a l i t y c o r r e l a t i o n s are s i g n i f i c a n t 
a t the 0.001 l e v e l , as would be expected from the r e s u l t s o f Chapter 2; 
i t i s i n t e r e s t i n g to note t h a t each o f these three c o e f f i c i e n t s i n the 
"game-like" c o n d i t i o n i s higher than i t s e q u ivalent i n the " t e s t - l i k e " 
one, c o n f i r m i n g the i n t e r - t e s t r e s u l t . 
The p a t t e r n of c o r r e l a t i o n s between the divergent and the Matrices 
t e s t s , however, departs s t r i k i n g l y from t h a t o f most o f the s t u d i e s summa-
r i s e d i n Table 10. I n these, c o r r e l a t i o n s between divergent end i n t e l l i -
gence t e s t measures have e i t h e r been higher i n the t e s t - l i k e c o n d i t i o n s , 
or of the same order i n the two groups. I n the preeent study, however, 
the f i g u r e f o r thB " t e s t - l i k e " c o n d i t i o n i s much lower: mean c o e f f i c i e n t 
120" 
• .•6 (n.s.) as compared w i t h 0.31 (p<.0.05) .in the "game-like" group. 
Only Vernon (1971) has found anything l i k e t h i s r e s u l t - out o f several 
i n t e l l i g e n c e t e s t s , he found one ( t h e Safran C u l t u r e Reduced I n t e l l i g e n c e 
Test) t h a t produced n o n - s i g n i f i c a n t l y higher c o r r e l a t i o n s i n h i s g a m e - l i k e 
group. A l l the others he used, however, showed no d i f f e r e n c e s i n t h e i r 
c o r r e l a t i o n s w i t h the divergent t e s t scores from the two treatment groups. 
The present f i g u r e o f 0.31, i n the "game-like" group, would be 
expected from the conclusions o f Part 1• Given a sample o f subjects whose 
mean Matrices score i s e q u i v a l e n t t o an I.Q. o f 110, one would expect a 
moderate, j u s t - s i g n i f i c a n t c o r r e l a t i o n i n a game-like assessment cont e x t . 
The s u r p r i s i n g r e s u l t , however i s the zero-order mean c o r r e l a t i o n f o r the 
" t e s t - l i k e " c o n d i t i o n . The d i f f e r e n c e between t h i s f i g u r e and the c o r r e s -
ponding ones o f other s t u d i e s i s probably the r e s u l t of the " t e s t - l i k e " 
c o n d i t i o n i t s e l f being d i f f e r e n t ; i t may w e l l a r i s e from the way i n which 
untimed c o n d i t i o n s i n t e r a c t w i t h a t e s t - l i k e atmosphere* Normal timed, 
t e s t - l i k e c o n d i t i o n s ensure t h a t subjects spend the prescribed amount o f 
time on each divergent t e s t . I n the present untimed t e s t - l i k e c o n d i t i o n s , 
however, c h i l d r e n were completing each t e s t B B q u i c k l y as possible and not 
r e t u r n i n g t o previous oneB aB they were f r e e t o do. As a r e s u l t they 
were not spending as much time on Bach of the three tasks as they would 
have done i f the t a s k B were i n d i v i d u a l l y timed; i t was n o t i c e a b l e during 
t e s t i n g , i n f a c t , t h a t c h i l d r e n i n t h i s group d i d f i n i s h unusually q u i c k l y . 
I n other words i t appeare t h a t the removal o f time l i m i t s a c t u a l l y 
depresses divergent t e s t scores when the atmosphere i s t e s t - l i k B ; 
c h i l d r e n f e B l lees i n c l i n e d t o r e t u r n t o other tssks a t l e i s u r e , and want 
t o " f i n i s h o f f " the t e s t s as speedily as p o s s i b l e . This i n t e r p r e t a t i o n 
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i s supported by the r e s u l t s o f Table 13; f i v e out o f the s i x mean sub-
scores arB lower i n ths " t e s t - l i k e " group* This depression r e e u l t s i n a 
lowering o f c o r r e l a t i o n s w i t h the Matrices scores, which are more t y p i c a l 
o f the t r u e a b i l i t i e s o f the s u b j e c t s . The o b j e c t i o n t h a t t h i s lowering 
o f c o r r e l a t i o n s might be due. i n p a r t , t o a r e s t r i c t i o n o f range e f f e c t i s 
minimised by the r e s u l t s from the "Uses" t e s t . The c o r r e l a t i o n s o f t h i s 
t e s t w i t h the Matrices scores are lower i n the " t e s t - l i k e " group i n the 
absence o f such en e f f e c t , as t h B standard d e v i a t i o n s o f Table 13 show. 
(c) Factor Analyses 
Tables 15 and 16 show t h a t the f i r s t , more general f a c t o r s i n both 
s o l u t i o n s and the t o t e l variance are a l l l a r g e r i n the "game-like" group. 
This confirms Vernon's (1971) f i n d i n g s , and supports the view t h a t game-
l i k e c o n d i t i o n s are more appropriate f o r aseeeeing the general t r a i t o f 
divergent t h i n k i n g . The f a c t o r loadings f o r the "game-like" group f o l l o w 
a p a t t e r n t h a t would be pre d i c t e d from the conclusions o f Part 1• P r i n c i p a l -
components an a l y s i s gives r i s e t o a broad general f a c t o r ( w i t h a Matrices 
lo a d i n g o f 0.51), r e f l e c t i n g the "verbal response" bias o f the divergent 
t e e t s , end a smaller group f a c t o r which d i s t i n g u i s h e s more c l e a r l y between 
the v e r b a l and f i g u r a l t e s t s . The Vsrimsx r o t a t i o n c l a r i f i e s t h i s d i s t i n c -
t i o n , c l e a r l y l i n k i n g " P i c t u r e Meenings" w i t h "Uses", and " C i r c l e s " w i t h 
the MatricBB t e s t . Both s o l u t i o n s f o r the " t e s t - l i k e " group show these 
l i n k s between the verb a l as d i s t i n c t from the f i g u r a l t s s t s ; the f e e t 
t h a t t h i s occurs even f o r the f i r s t P r i n c i p a l Components f a c t o r confirms 
t h a t t e a t - l i k e c o n d i t i o n s are less eppropriate f o r assessing a general 
f a c t o r o f divergent t h i n k i n g . The l i n k between " C i r c l e s " and Matrices i s 
not as Btrong f o r t h i B group as f o r thB "game-like" group; t h i s might be 
12*2 
expected from the u n i f o r m l y low divergent - Matrices t e s t c o r r e l a t i o n s 
described i n the previous s e c t i o n . 
These f a c t o r s serve mainly t o c l a r i f y the i n t e r c o r r e l a t i o n a n a l y s i s ; 
we can only conclude, along w i t h Vernon (1971), t h a t "the d i f f e r e n t methods 
o f a d m i n i s t r a t i o n may have produced some d i f f e r e n c e s i n f a c t o r s t r u c t u r e , 
but t h a t t h e re are considerable s i m i l a r i t i e s " , (p.254). 
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CHAPTER 5 THE EFFECTS OF VARIATION OF STIMULUS PRESENTATION AND 
RESPONSE MODE: A FOLLOW-UP STUDY 
Subjects: This study followed up as many subjects as possible from the 
10 t o 11 year o l d study of Chapter 2. Since i t was c a r r i e d out e a r l y i n 
the subsequent academic year (about e i g h t months a f t e r the i n i t i a l s t u d y ) , 
many of the c h i l d r e n had l e f t t h e i r primary schools and were not a v a i l a b l e 
i n l a r g e groups, as before. 54 of them, however, were located (22 boys 
and 32 g i r l s ) . The age range of t h i s smaller group was from 9.2 years 
to 12.1 years, w i t h a mean of 10.104- years (S.D. 8.5 months). Their 
p r e v i o u s l y - c a l c u l a t e d "I.Q. index" scores ranged from 71 to 126 w i t h a 
mean of 95 (5.D. 14.3). 
Experimental design and procedure: The experimental v a r i a b l e s (response 
mode and form o f stimulus) were incorporated i n a 2 x 2 design: each 
subje c t gave answers to two items of the "Uses" t e s t under each o f f o u r 
c o n d i t i o n s : 
(1) W r i t t e n responses to r e a l stimulus o b j e c t s . 
(2) Spoken responses t o r e a l stimulus o b j e c t s . 
(3) W r i t t e n responses to w r i t t e n stimulus words. 
(4) Spoken responses to w r i t t e n stimulus words. 
The o r a l responses were made i n t o a cassette tape recorder, and 
subsequently t r a n s c r i b e d . The " r e a l stimulus o b j e c t s " used were a rubber 
band, a newspaper, a cork and a piece of s t r i n g ; the " w r i t t e n stimulus 
words" f o r the f o u r t h c o n d i t i o n , presented on f i v e inch square white cards, 
were "a b a r r e l " and "a car t y r e " . Conditions ( 1 ) , (2) and (4) were employed 
i n the present study i n random order. For c o n d i t i o n (3) the data from the 
f i r s t two items of the "Uses" t e s t i n the 10 to 11 year o l d study of 
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Chapter 2 were used; t o keep the present t e s t formats as s i m i l a r as 
possible t o those i n t h i s i n i t i a l study, subjects were given the same 
example ("a paper c l i p " ) a t the beginning o f the session. Every e f f o r t 
was made t o meintain a non-competitive, game-like atmosphere; no time 
l i m i t e were e p p l i e d , although most subjects f i n i s h e d both items i n each 
of the three c o n d i t i o n s w i t h i n about f i v e minutes. The use o f the tape 
recorder necessitated en i n d i v i d u a l t e s t i n g s i t u a t i o n ; i n t h i s respect, 
s i m i l a r i t y w i t h the previous c o n d i t i o n s could not be maintained. A l l 
responses were scored f o r Fluency end O r i g i n a l i t y ( t h i s l a t t e r meant 
rB-WBighting thB response category ecoree f o r c o n d i t i o n (3) according t o 
the p r i n c i p l e s d e s c r i b e d i n Appendix 1 . 
Results: Two s p l i t - p l o t enslyses o f variance were c a r r i e d out on the 
Fluency and O r i g i n a l i t y scores w i t h subjects nested i n two sex groups ( t o 
i n v e s t i g a t e possible sex d i f f e r e n c e s ) and crossed w i t h the experimental 
v a r i a b l e s ( i n 2 x 2 f a c t o r i a l f orm). The summary tables sppear i n Table 
17. Since there were no s i g n i f i c a n t main e f f e c t s or i n t e r a c t i o n e i n v o l v i n g 
sex, subsequent analyses were c a r r i e d out f o x the sexes combined. Teble 18 
ehowe thB means and standard d e v i a t i o n s o f these scores obtained under each 
o f the f o u r experimental c o n d i t i o n s f o r the sexes combined. 
"High I.Q." end "low I.Q." groups were formed by t e k i n g the top 15 
end bottom 15 scorers on the "I.Q. index" measure; these were found to 
havB mean I.Q.s o f 115 (S.D. 9.0) and B6 (S.D. 5.8) r e s p e c t i v e l y . Corres-
ponding "high d i v e r g e n t " end "low di v e r g e n t " groupe were formed by t a k i n g 
the top 15 end bottom 15 scorers on s baseline "divergent index" score, 
farmed by st a n d a r d i s i n g and combining scores from "Groupings", " P i c t u r e 
Meanings", "Drawing" and " S i m i l a r i t i e s " from the previous study. To 
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TABLE 17 
The e f f e c t s of stimulus and response modes and sex d i f f e r e n c e s an the two 
divergent t e s t subscores (Analysis of Variance summary t a b l e s , N = 54). 
Subscore Source of Variance d.f. Mean Square F P 
Uses - Between Subjects: (53) 
Fluency Sex 1 0.70 <1 .00 n.s. 
Subjects w i t h i n Sex 52 13.37 
Within Subjects: (162) 
Stimulus made 1 106.96 22.38 <0.001 
Response mode 1 4.74 <1 .00 n.s. 
5 mode x R mode 1 B.97 1 .88 n.s. 
S mode x Sex 1 16.05 3.36 n.s. 
R mode x Sex 1 1 .24 < 1 .00 n.s. 
S mode x R mode x Sex 1 6.87 1.44 n.s. 
Pooled Error Term* 156 4.78 
Uses - Between Subjects: (53) 
• r i g i n a l i t y Sex 1 80.44 < 1 .00 n.s. 
Subjects w i t h i n Sex 52 118.34 
Wit h i n Subjects: (162) 
Stimulus mode 1 49.18 1.04 n.s. 
Response mode 1 425.10 9.01 <0.01 
S mode x R mode 1 0.02 < 1 .00 n.s. 
5 mode x Sex 1 49.74 1 .05 n.s. 
R mode x Sex 1 31.30 < 1 .00 n.s. 
S mode x R mode x Sex 1 104.45 2.21 n.s. 
Pooled Error Term* 156 47.16 
* Incorporates S mode x Subjects w i t h i n Sex, R mode x Subjects w i t h i n Sex, 
and S made x R mode x Subjects w i t h i n Sex. 
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TABLE 18 
Means and standard d e v i a t i o n s of divergent t e s t subscores obtained under 
each experimental c o n d i t i o n (sexes combined, N = 54). 
Subscore 
Responss Mods 
Spoken W r i t t e n 
x <$- x tr 
Stimulus 
mode 
Real Fluency 
Objects 
O r i g i n a l i t y 
6.7 7.6 6.0 6.8 
9.8 73.2 7.0 67.4 
Wr i t t e n Fluency 
Words 
O r i g i n a l i t y 
4.9 7.7 5.0 5.1 
8.9 94.6 6.0 19.8 
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i n v e s t i g a t e the p o s s i b i l i t y t h a t the performance o f the "low" a b i l i t y 
groups would improve more than t h a t of the "high" a b i l i t y groups under 
the present experimental c o n d i t i o n s ! two sets o f "improvement scores" were 
computed f o r eech member of the f o u r groups. These consisted o f the 
summed scores over the "spoken response" c o n d i t i o n s ( (2) and (4) ) minus 
those over the " w r i t t e n response" c o n d i t i o n s ( (1) end (3) ) ; end those 
over the " r e a l stimulus o b j e c t " c o n d i t i o n s ( (1) end (2) ) minus those 
over the " w r i t t e n stimulus word" c o n d i t i o n s ( (3) and (4) ) . These were 
computed f o r both Fluency and O r i g i n a l i t y , and t t e s t s f o r uncorrelated 
means were c e r r i e d out t o compare the a b i l i t y groups f o r each score. The 
means, standard d e v i a t i o n s and values o f t appear i n Table 19. 
Product-moment c o r r e l a t i o n s were c a l c u l a t e d between each o f the 10 
scores ( t h e two components of the "I.Q. index" score, and Fluency and 
O r i g i n a l i t y scores obtained under eech o f the f o u r experimental c o n d i t i o n a ) ; 
these appear i n Table 20. 
Discussion: Tables 17 and 18 show t h a t the mode of response end of 
stimulus p r e s e n t a t i o n has s s t r i k i n g e f f e c t on the "Uses" t e s t . Fluency 
scores are higher when r e a l s t i m u l i are present es d i s t i n c t from words; 
O r i g i n s l i t y scores, when responses are spoken r a t h e r thsn w r i t t e n . I n 
eech case the main e f f e c t i s a strong one, and there are no other s i g n i -
f i c a n t main e f f e c t s or i n t e r a c t i o n s t o complicate the p i c t u r e . 
•ur p r e d i c t i o n t h a t o r a l r a t h e r than w r i t t e n responding should 
improve scores i n general holds only f o r O r i g i n a l i t y . This suggests t h a t 
i t i s the a b i l i t y t o formulate o r i g i n a l ideas i n v e r b a l form, r a t h e r then 
the a c t u a l speed and f a c i l i t y i n w r i t i n g , t h a t holds the c h i l d r e n back under 
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TABLE 19 
Comparisons of "improvement scores" between "high" and "low" a b i l i t y groups 
on divergent t h i n k i n g and I.Q. ( t t e s t s f o r uncorrslated means, N = 54). 
"Improvement 
scors" 
Test " A b i l i t y 
Subscore group" 
"High "Low 
a b i l i t y " a b i l i t y " 
X 0" X (T t 
Stimulus mode 
(Real stimulus 
o b j e c t s -
w r i t t e n stimu-
l u s words) 
Flusncy I.Q. 
Divergent 
0.27 5.08 1.97 2.76 
1.00 4.12 1.33 2.56 
1.1 (n.s.) 
0.3 (n.s.) 
O r i g i n a l i t y I.Q. 
Divergent 
9.17 16.85 4.00 10.42 
5.57 15.89 4.00 10.00 
1.0 (n.s.) 
0.3 (n.s.) 
Response mode 
(Spoken 
responses -
w r i t t e n 
responses) 
Fluency I.Q. 
Divergent 
2.40 6.59 3.83 5.29 
2.07 6.83 3.73 3.94 
0.7 (n.s.) 
0.8 (n.s.) 
O r i g i n a l i t y I.Q. 
Divergent 
3.03 19.47 4.53 14.02 
3.17 19.81 3.20 12.09 
0.2 (n.s.) 
0.0 (n.s.) 
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" w r i t t e n response" c o n d i t i o n s ; the two are obviously B O c l o s e l y r e l a t e d , 
however, t h a t i t i s perhaps unwise t o overgeneralise from the present 
sample* 
The s u p e r i o r i t y o f r e a l stimulus o b j e c t s i n f a c i l i t a t i n g Fluency 
r a t h e r than O r i g i n a l i t y scores probably r e e u l t s from the increased 
s p e c i f i c i t y o f the e i t u a t i o n . When the task i s c l e a r l y defined by 
presenting an e c t u a l stimulus o b j e c t , c h i l d r e n f e e l c o n f i d e n t i n supply-
in g l a r g e numbers o f responses. This c l e a r task d e f i n i t i o n , however, 
poseibly i n h i b i t s the production of imaginative responses, or o f those 
which break away from the context o f the t e s t s i t u a t i o n . 
I t should be stressed t h a t these conclusions ere drawn w i t h c a u t i o n , 
eince the present sample i s o f r e l a t i v e l y low mean I.Q. I f some form o f 
"t h r e s h o l d " mechanism (e.g. Torrance 1962, Yamamoto 1965a) applied t o the 
e f f e c t s o f the present experimental c o n d i t i o n s , they could be l e s s pronounc-
ed i n subjects o f higher a b i l i t y . This p o s s i b i l i t y i s i n v e s t i g a t e d i n 
the r e s u l t s o f Table 19, considering both I.Q. and what might be termed 
"baseline c r e a t i v i t y " as p o t e n t i a l " t h r e s h o l d " v a r i a b l e s , i n t h i s extended 
sense o f the term. ("Baselins c r e a t i v i t y " i a a r b i t r a r i l y defined by 
combining performances on a group o f divergent t e s t s (not i n c l u d i n g , o f 
course, "Uses") taken under conventional " w r i t t e n response t o VBrbal 
s t i m u l i " c o n d i t i o n s ) . 
Although none o f the d i f f e r e n c e s between the "high" and "low" 
a b i l i t y groups are s t a t i s t i c a l l y s i g n i f i c a n t , t h e i r d i r e c t i o n s ere o f 
i n t e r e e t . Both the "low I.Q.11 and the "low d i v e r g e n t " groups improved 
mors i n the "Real Stimulus Object" as d i s t i n c t from the " W r i t t e n Stimulus 
Word" c o n d i t i o n s f o r both Fluency and O r i g i n a l i t y . Although the values 
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o f t axe very Bmall, the consistency of t h e i r d i r e c t i o n s t e n t a t i v e l y 
suggests t h a t i t i s the c h i l d r e n o f lower a b i l i t y who b e n e f i t most from 
en unambiguous, c l e a r l y d e f i n e d , t e s t s i t u a t i o n . 
The "low I.Q." group improved more under "spoken" as d i s t i n c t 
from " w r i t t e n " c o n d i t i o n s i n terms o f Fluency scores but improved l e s s , 
t o about the same ex t e n t , f o r the O r i g i n a l i t y measures. This p s t t e r n 
wee r e f l e c t e d , w i t h much smaller d i f f e r e n c e s , i n the "high" and "low" 
di v e r g e n t groups. These r e s u l t s provide en i n t e r e s t i n g a d d i t i o n t o 
those of Teblee 17 and 1B. Although o r a l responding does not appear t o 
f a c i l i t a t e Fluency scores over the whole sample, i t has more e f f e c t on 
eubjects o f lower I.Q. and "baseline c r e a t i v i t y " . This suggests t h a t 
there i s perhaps some minimum l e v e l of w r i t i n g s k i l l r e q u i red which some 
o f these subjects hsve not y e t a t t a i n e d . The f e e t t h a t the improvement 
i n O r i g i n a l i t y scores between the two c o n d i t i o n s , which occurs over the 
wholB sample, i s greeter i n the high a b i l i t y groups, suggests t h a t i n d i v i -
dual d i f f e r e n c e s i n c a p s c i t y o v e r r i d e those produced by the experimental 
c o n d i t i o n s . 
This view i s supported by the i n t e r c o r r e l a t i o n s o f Table 20. The 
mean i n t e r - d i v e r g e n t t e s t c o r r e l a t i o n c o e f f i c i e n t (0.31) 1 B s i g n i f i c a n t 
s t the 0.05 l e v e l ; c h i l d r e n who do w e l l i n one c o n d i t i o n , i n other words, 
ere l i k B l y t o do w e l l i n the other three. I n s p e c t i o n of Teble 20 reveale 
t h a t of thess i n t e r - t e s t c o r r e l a t i o n s , those between the " r e e l stimulus 
o b j e c t " c o n d i t i o n s ( (1) end (2) ) and the " w r i t t e n atimulus word" onBS 
( (3) and (4) ) are ge n e r a l l y lower then the r e s t . I n p a r t i c u l a r , 
c o n d i t i o n (3) diaplays low c o r r e l a t i o n s w i t h the " r e e l stimulus o b j e c t " 
c o n d i t i o n s ( (1) and (2) ) ; t h i s could be due, i n p a r t , t o t h a t f a c t 
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t h a t i t was employed i n a d i f f e r e n t t e s t i n g session, B months e a r l i e r * 
I t s n o t i c e a b l y higher c o r r e l e t i o n s w i t h the other " w r i t t e n words" condi-
t i o n ( 4 ) , however, tend t o play down the importance of t h i s e x p l a n a t i o n , 
and to suggest t h a t the e f f e c t i s mainly the r e s u l t of a genuine d i f f e r e n c e 
between the experimental c o n d i t i o n s . 
This i n t e r p r e t e t i o n i s f u r t h e r supported by the c o r r e l a t i o n s w i t h 
the v e r b a l I.Q. measure, the mean c o e f f i c i e n t f o r the " W r i t t e n Word:"" 
c o n d i t i o n s (0.53, p< 0.0.01) emerging higher than t h a t f o r the "Real 
Stimulus Object" c o n d i t i o n s (0.36, p < 0 . 0 1 ) . The mean c o e f f i c i e n t over 
a l l f o u r c o n d i t i o n s (0.44, p< 0.001) i s considerably higher than the 
equ i v a l e n t f i g u r e f o r c o r r e l a t i o n s w i t h the perceptual I.Q. measure (0.21, 
n.s.); t h i s i s probably because "Uses" i s a ve r b a l t e s t . The i n t r a -
d i v e r g e n t t e a t c o r r e l a t i o n s ere high (mean c o e f f i c i e n t 0.77, p< 0.001), es 
might be p r e d i c t e d from the f i n d i n g s o f Part 1• 
P a r t 2: Conclusions 
The r e s u l t s o f both experiments confirm the general view t h a t 
s i t u a t i o n a l f a c t o r a arouse i n d i v i d u a l d i f f e r e n c e s i n m o t i v e t i o n , which, 
i n t u r n , s t r o n g l y e f f e c t performence on divergent t h i n k i n g t e s t s . ThBss 
d i f f e r e n c e s , however, appear t o be ov e r r i d e n by i n d i v i d u a l d i f f e r e n c e s i n 
the capacity t o do divergent t e s t s - a conclusion which supports the views 
o f Werd, Kogen and Pankove (1972) r a t h e r than those o f N i c h o l l s (1971). 
The r e e u l t s o f Chapter 4 confirm t h a t a m o t i v a t i o n a l explanation 
o f the e f f e c t s o f a game-like es d i s t i n c t from a t e s t - l i k e atmoephere i s 
most app r o p r i a t e ; i t i s the nature o f the game-like s i t u a t i o n , end the 
i n d i v i d u a l motivations i t arouses r a t h e r than the removal o f time l i m i t s , 
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which f a c i l i t a t e s d i v e r g e n t t h i n k i n g . The i n t e r e s t i n g f i n d i n g t h a t 
removal o f time l i m i t s appeared t o depress divergent scores i n s t e s t -
l i k e s i t u a t i o n provides more i n s i g h t i n t o the way i n which these motiva-
t i o n s appear t o operate. Since time l i m i t s are normally i m p l i c i t i n 
such a s i t u a t i o n , t h e i r removal creates ambiguity; subjects apparently 
t r y t o overcome t h i s by s e t t i n g t h e i r own l i m i t s , and behaving i n a 
conventional " t e s t - l i k e " manner. 
This l i n e of explanation i s supported by the r e s u l t s of Chapter 5. 
I t appears t h a t c l e a r l y d e f i n e d , non-ambiguous teek s i t u a t i o n s produce 
higher Fluency scores, and t h a t t h i s i s p a r t i c u l a r l y t r u e i n the cess o f 
c h i l d r e n w i t h lower ecores on the I.Q. and "divergent index" measurss. 
The f i n d i n g t h a t spoken responses ere g e n e r a l l y more o r i g i n a l than w r i t t e n 
ones r a i s e s several questions about what i s t r a d i t i o n a l l y accepted as a 
"divergent t e s t score". I t would appear t h a t scores obtained under 
" w r i t t e n response t o v e r b a l s t i m u l i " c o n d i t i o n s , which are t r a d i t i o n a l l y 
used as baseline measures, are i n a sense a r b i t r a r i l y accepted, and t h a t 
a morB v a l i d baseline measure would be one which was independBnt of 
s u b s i d i a r y v e r b a l s k i l l s * 
PART 3 
DIVERGENT THINKING, INTELLIGENCE AND PLAY 
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CHAPTER 6 THEORETICAL AND EMPIRICAL REVIEW 
The s t u d i e s described i n Pert 2 showed t h a t manipulation o f the 
"pl a y f u l n e s s " o f the divergent t e s t s i t u s t i o n hsd importent i m p l i c a t i o n s 
f o r the r e s u l t s obtained. The s i t u a t i o n was s t i l l one, however, i n which 
c h i l d r e n werB s i t t i n g e t school desks, being asked questions, however 
p l a y f u l l y , by an a u t h o r i t y f i g u r B . Part 3 represents an e x p l o r a t o r y 
attempt t o look i n morB d e t a i l at the concept of " p l a y f u l n e s s " by r e l a t i n g 
d ivergent t e s t scores t o c h i l d r e n ' s behaviour i n t o t a l l y non-test s i t u a -
t i o n s ; i n f r e e play. The besic aim i s t o devise measures of f r e e play, 
and t o .look f o r r e l a t i o n a h i p s between i n d i v i d u a l d i f f e r e n c e s i n " s t y l e s " 
of play ( i n terms of thesB measures), and those i n divergent t h i n k i n g . 
This could be regarded as an attsmpt t o v a l i d a t e divergent t e s t s , i n s o f a r 
ae they ere u s e f u l i n p r e d i c t i n g non-test behaviour. There ere se v e r a l 
obvious problems t o b B faced i n such an endeavour, which depend on the 
c o m p a t i b i l i t y o f the measures of play which emerge, and t e s t scores. The 
"d i m e n s i o n a l i t y " o f play, and the v a r i a t i o n i n i t s measures aver time, w i l l 
be important issues t o bear i n mind. The remainder o f the present chapter 
considers B u c h t h e o r e t i c a l and e m p i r i c a l issues, and f a l l s i n t o thrBe p e r t s . 
The nature and scope o f previous s t u d i e s o f play are f i r s t b r i e f l y reviewed. 
These ere d i v i d e d i n t o f i v e cetegoriBS f o r convenience, although these over-
lap considerebly. The t h e o r e t i c e l j u s t i f i c a t i o n f o r l i n k i n g play w i t h 
divergent t h i n k i n g i s then elaborated, and formulated as a working basis f o r 
tha f i n a l s e c t i o n . This describes the emergence o f t h B studies described i n 
Chaptere 7 and 8. 
Studies of Children's Play 
Like " c r e a t i v i t y " , "play" i s a term which i s used by many d i f f e r e n t 
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people i n many d i f f e r e n t s e n s e s . M i l l a r (1968) s e e s i t as "a l i n g u i s t i c 
waste-paper basket f o r behaviour which looks v o l u n t a r y , but seems to have 
no obvious b i o l o g i c a l or s o c i a l use" ( p . 1 1 ) . The importance of p l a y i n 
c h i l d r e n i s obvious - i n a l o o s e sense, play i s "what c h i l d r e n do". I t 
i n c l u d e s c o g n i t i v e , a f f e c t i v e , m o t i v a t i o n a l and p e r s o n a l i t y - l i n k e d components; 
i t i s perhaps t h i s very amorphousness which has proved the stumbling block 
f o r p s y c h o l o g i s t s who have t r i e d to d e f i n e p l a y . The p s y c h o l o g i c a l study 
of p l a y has been c u r i o u s l y uneven, t h e o r e t i c a l f o r m u l a t i o n s apparently 
s t i m u l a t i n g l i t t l e e m p i r i c a l work. T h i s e m p i r i c a l work has, u n t i l very 
r e c e n t l y , been r e s t r i c t e d l a r g e l y to the study of s u r f a c e v a r i a b l e s ( t h e 
e f f e c t s of age, sex d i f f e r e n c e s and so on). 
(a) E a r l y t h e o r i e s of play 
Spencer (1873) formulated one of the o l d e s t t h e o r i e s of play, which 
i s now r e f e r r e d to as the " s u r p l u s energy theory". T h i s was s t r o n g l y 
i n f l u e n c e d by e v o l u t i o n a r y theory, and was bssed on thB i d e a of a q u a n t i t y 
of energy which was a v a i l a b l e to, and expended by, the organism. Spencer 
argued t h a t t h i s energy was taken up with f i n d i n g food and escaping from 
enemies i n animals lower on the e v o l u t i o n a r y s c a l e ; i n humans, however, 
i t was expended through g o a l - l e s s a c t i v i t y ( p l a y ) , s i n c e t h e i r g r e a t e r 
range of s k i l l s minimized the time spent on l i f e - p r e s e r v i n g a c t i v i t i e s . 
T h i s type of e x p l a n a t i o n , however, i s unable to account f o r the " i n c e n t i v e " 
e f f e c t e of play; c h i l d r e n w i l l c a l l f o r t h e i r toys when o b v i o u s l y i n need 
of r e s t . 
The " r e l a x a t i o n theory" of p l a y , a s s o c i a t e d with L a z a r u s (1883) and 
P a t r i c k (1916), took q u i t e the opposite view: play was seen as the product 
of a d e f i c i t , r a t h e r than a s u r p l u s , of energy. The i n h i b i t i o n t h a t was 
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b u i l t up by the performance of new, u n f a m i l i a r t a s k s was seen as being 
d i s s i p a t e d i n p l a y , such t h s t energy was r e p l e n i s h e d f o r f u r t h e r u n f a m i l i a r 
a c t i v i t i e s . T h i s e x p l a n a t i o n , however, i s uneble to account f o r the ways 
i n which c h i l d r e n can l B a r n , and gain information about t h e i r environment 
through p l a y . Groos (1898, 1908) was the f i r s t to r e a l i s e t h i s f a c t t h a t 
p l a y was not merely a " w a s t e f u l " a c t i v i t y , and t h a t i t had a wider s i g n i f i -
cance. His " p r e - e x e r c i s B theory" saw pla y as a r e h e a r s a l o f the s k i l l B 
needed i n a d u l t l i f e . Groos was a l s o s t r o n g l y i n f l u e n c e d by e v o l u t i o n a r y 
theory, s e e i n g the s k i l l s which were p r e - e x e r c i s e d i n pl a y as being e s s e n t i a l 
i n the s t r u g g l e f o r s u r v i v a l . P l a y was thus e s s e n t i a l l y purposive, and 
r e f l e c t e d emerging i n s t i n c t s . 
H e l l ' 8 (1906) " r e c a p i t u l a t i o n theory" saw play not as a means of 
r e h e a r s i n g f u t u r e i n s t i n c t u a l s k i l l s , but as a means of l i b e r a t i o n from 
unnecessary p r i m i t i v e s k i l l s which were passed on h e r e d i t a r i l y . C h i l d r e n 
were seen as a l i n k i n the e v o l u t i o n a r y c h a i n from animal to man, and as 
pa s s i n g through a l l the s t s g e s from protozoan to human i n t h e i r l i v e s as 
embryoa. T h e i r p l a y was seen as p a s s i n g through a s e r i e s o f s t a g e s which 
corresponded to, and r e c a p i t u l a t e d the development of r a c e s . The most 
unfortunate a s p e c t of t h i s theory i s i t s Lamarckian emphasis; fBW g e n e t i -
c i s t s today would support the i d e a o f the h e r e d i t a r y t r a n s m i s s i o n o f 
p r i m i t i v e e x p e r i e n c e s . 
The e a r l y " i n f a n t i l e dynamics" t h e o r i e s , such as those o f Lewin (1933) 
and Buytendijk (1934), hold t h a t p l a y i s i n e v i t a b l e Bince the " c o g n i t i v e 
dynamics" of young c h i l d r e n permit no oth e r form of behaviour. ThB four 
main c h a r a c t e r i s t i c s of these dynamics, according to Buytendijk, a r e ( i ) a 
l a c k of motor and mental coherence ( i i ) i m p u l s i v i t y , an i n a b i l i t y to delay 
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( i i i ) a need to achieve sympathetic underatanding aa d i s t i n c t from o b j e c -
t i v e knowledge and ( i v ) an ambivalence towards a l l o b j e c t s , e s p e c i a l l y 
s t range ones. Play thus r e p r e s e n t s the c h i l d ' s unco-ordinated approach to 
the environment. Because of h i s need to achieve sympathetic understanding, 
and h i s ambivalence towards o b j e c t s , Buytendijk s t r e s s e s t h a t c h i l d r e n 
a c t u a l l y " p l a y " only with images - with " f i c t i o n s o f r e a l i t y " . P l a y i s 
t h e r e f o r e the c h i l d * e wey of t h i n k i n g - and i t i s i n t h i B important respect 
t h a t B u y t e n d i j k 1 e theory resembles the much more e l a b o r a t e c o g n i t i v e theory 
of P i a g e t , 
Any attempt to d e f i n e or to provide a comprehensive theory of play 
i s bound to be inadequate, s i n c e play must be viewed i n the c o n t e x t of 
o t h e r a c t i v i t i e s ; i t i s not e d i s t i n c t , i s o l a t e d phenomenon. P i a g e t 
(1952) p r e f e r s to regard p l a y as an o r i e n t a t i o n , or "pole" of a c t i v i t y which 
can occur over a wide range of d i f f e r e n t types of beheviour. His view of 
play i n c o g n i t i v e development i s d i s c u s s e d i n more d e t a i l , along with the 
p s y c h o a n a l y t i c approach, l a t e r i n the p r e s e n t c h a p t e r . 
(b) Normative s t u d i e s 
The e a r l i e s t e m p i r i c a l s t u d i e s of p l a y , c a r r i e d out i n the f i r e t 
t h r e e decades of the 20th century, were l a r g e l y d e s c r i p t i v e . I n v e s t i g a t o r s 
submitted q u e s t i o n n a i r e s and i n v e n t o r i e s to l e r g e samples of c h i l d r e n , and 
observed t h e i r play behaviour i n order to d e s c r i b e t h e i r normative develop-
ment. Lehmann and Witty (1927), f o r example, d e s c r i b e d t h i s development 
of p l a y behaviour, and ahowed how i t wae e f f e c t e d by v a r i a b l e s such as sex, 
play m a t e r i a l s a v a i l a b l e , economic and r a c i a l d i f f e r e n c e s , urban o r r u r a l 
s e t t i n g , lenguege, i n t e l l i g e n c e and so on. S i m i l a r s t u d i e s were c a r r i e d 
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out by workers such as B u h l s r (1930), I s a a c s (1933) and Lowanfeld (1935), 
and Hurlock (1934) reviewed them comprehensively. Hurlock's review 
d e s c r i b e e the development of play i n four a r b i t r a r y s t a g e s : Babyhood 
(0-3 y e a r s ) , Childhood (3-6 y e a r s ) , Youth (6-11 or 12 y e a r s ) and Adolescence 
(11 or 12 to 21 y e a r s ) . Herron and Sutton-Smith (1971) see Hurlock's 
review as an " o b i t u a r y " f o r t h i s e a r l i e r e v o l u t i o n a r y - o r i e n t a t e d p e r i o d of 
normative s t u d i e B . 
Sutton-Smith and Rosenberg (1971) compered the r e s u l t s of t h r e e 
r e p r e s e n t a t i v e s t u d i e s from t h i s e a r l y p eriod - those of C r o s s w e l l (1898), 
McGhee (1900), and Terman (1926) - with those of a study of t h e i r own, 
c a r r i e d out 60 y e a r s l a t e r (Rosenberg and Sutton-Smith,1960). They con-
cluded t h a t the most important h i s t o r i c a l change WBB the way i n which the 
p l a y of g i r l s had become i n c r e a s i n g l y l i k e t h a t o f boys; t h a t s e v e r a l g i r l s ' 
games ( s i n g i n g , d ialogue, team guessing and a c t i n g games, c o - o p e r a t i v e 
p a r l o u r games and couple and k i s s i n g games) had become much l e s s important. 
The play r o l e s of boys, moreover, had become i n c r e a s i n g l y c i r c u m s c r i b e d , 
moving away from games t h a t had anything to do with g i r l s ' p l a y . I n a 
s i m i l a r study Barnes (1971) compared h i s own (contemporary) d e s c r i p t i o n s 
with those of Parten ( 1 9 3 2 ) . Concentrating on p r e s c h o o l e r s , Barnes found 
t h a t t h e i r play wes " s i g n i f i c a n t l y l e s s s o c i a l " than 40 y e a r s e a r l i e r . 
Seagoe (1970) devised a simple instrument, the "Play Report", f o r 
a s s e s s i n g the "degree of s o c i a l complexity" p r e s e n t i n a c h i l d ' s p l a y . She 
used t h i s instrument i n some c r o s s - c u l t u r a l normative s t u d i e s , which were 
designed to i n v e s t i g a t e " s t y l e s " of p l a y i n d i f f e r e n t c u l t u r a l and s u b c u l -
t u r a l groups. She found (Seegoe, 1971a) t h a t c o u n t r i e s having an " i n d i v i -
d u a l i s t - d e m o c r a t i c " form of government (U.S.A., England, and Norway) tended 
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to emphasise " i n d i v i d u a l - i n f o r m a l p l a y " and "play with a d u l t involvement" 
more than those with a " m o n o l i t h i c - a u t h o r i t a r i a n " form ( S p a i n , Egypt and 
G r e e c e ) . I n a f u r t h e r study (Seagoe, 1971b) which compared the p l a y of 
c h i l d r e n i n t h r e e Americen s u b c u l t u r e s , Mexican-American and Negro samples 
were found to e x h i b i t a lower degree of s o c i a l i s a t i o n than Caucasien ones. 
Such prssBnt-day normative s t u d i e s s t i l l c ontinue, although the emphasis 
has s h i f t e d towards more molecular experimental s t u d i e s . These are 
reviewed i n the next three s e c t i o n s . 
( c ) P r o j e c t i v e s t u d i e s 
One of the dominent t h e o r e t i c a l i n t s r p r e t a t i o n s of p l a y , s i n c e the 
1930s end 1940s, has been a p s y c h o a n a l y t i c one; t h i s i s looked a t l a t e r 
i n t h i s c hapter* The e m p i r i c a l work which stems from t h i s t r a d i t i o n HBS 
cen t r e d on d o l l p l a y , i n which a young c h i l d i s presented with a s e t of 
d o l l s , and a s e t t i n g i n which they s r e to operate (such ae a f a m i l y , i n e 
home) and i s i n v i t e d to manipulate the d o l l s w hile he t e l l s a s t o r y about 
them. Many d i f f e r e n t v a r i a t i o n s have been used; of the composition of 
the d o l l s , the nature of the s e t t i n g and the r e s e a r c h e r , e t c . , end c h i l d r e n s ' 
responses have been scored f o r many v a r i a b l e s . 
D o l l p l a y i s b e t t e r s u i t e d f o r use with young c h i l d r e n then o t h e r 
p r o j e c t i v e techniques such as the Rorschach, or B e l l a k ' e C.A.T. (1950) 
because i t does not depend s o l e l y on language responses; moreover, the 
task i s easy to understand, and a t t r a c t i v e enough to maintain young c h i l d r e n 1 
a t t e n t i o n . Workers such aB Lowenfeld (1939), Buhler, Lunry and C a r r o l (1951 
and, more r e c e n t l y , Kamp and K e s s l e r (1970), have extended the technique such 
t h a t an enormous number of toys i s a v a i l a b l e f o r the c h i l d to map out a 
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who1B p l a y "world"; Kamp and K e s s l e r ' s "World T e s t " , f o r example, i n v o l v e s 
431 d i f f e r e n t t o y s . 
L e v i n and Wardwell's (1962) review of the " r e s e a r c h uses of d o l l p l a y " 
r e v e a l s f i v e main areas of i n v e s t i g a t i o n : a g g r e s s i o n , s t e r e o t y p y , d o l l 
p r e f e r e n c e , e f f e c t of s e p a r a t i o n from parents, and p r e j u d i c e . The i n f l u e n c e 
of methodological f a c t o r s upon d o l l p l a y performance was a l s o i n v e s t i g a t e d 
by Sears and h i s co-workBirs a t the Iowa C h i l d Welfare Research S t a t i o n i n 
the 1940s (e.g. S e a r s , 1947). P h i l l i p s (1945), f o r example, i n v e s t i g a t e d 
the e f f e c t s of the r e a l i s m of pla y m a t e r i a l s , and the length of the play 
s e s s i o n . She found t h a t h i g h l y r e a l i s t i c d o l l s and f u r n i t u r e r e s u l t e d i n 
in c r e a a e d e x p l o r a t o r y behaviour and l e s s time spent i n o r g a n i s i n g the 
m a t e r i a l s , and t h a t the f a n t a s y m a t e r i a l produced i n thr e e twenty-minute 
s e s s i o n s waa no d i f f e r e n t to t h a t produced i n a s i n g l e hour-long s e s s i o n . 
I n another study by the Sears group, P i n t l s r (1945), u s i n g the same s c o r i n g 
p r o t o c o l s as P h i l l i p s , found t h a t high i n t e r a c t i o n between experimenter and 
c h i l d produced more nonstereotyped f e n t a s i e s , more theme changes, more 
agg r e s s i o n and an e a r l i e r onset of a g g r e s i v e pley than d i d a low i n t e r a c t i o n 
l e v e l . She a l s o found t h a t c h i l d r e n spent more time i n o r g a n i s a t i o n a l 
behaviour when the m e t e r i a l a were i r r e g u l a r l y s e t out before the play s e s s i o n . 
I n a more r e c e n t study which developed t h i s theme, P u l a s k i (1970) showed 
t h a t u n s t r u c t u r e d play m a t e r i a l s gave r i s e to more freedom and imagination 
i n f a n t a s y play than d i d more s t r u c t u r e d m a t e r i a l s ; c h i l d r e n with a high 
p r e d i s p o s i t i o n f o r f a n t a s y , however, were more imaginative than those with 
a low p r e d i s p o s i t i o n r e g a r d l e s s of toy s t r u c t u r e . 
(d) E t h o l o g i c e l s t u d i e s 
The s t u d i e s d e s c r i b e d i n t h i s s e c t i o n are l o o s e l y c l a s s i f i e d as 
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" e t h o l o g i c a l " because they use techniques of data c o l l e c t i o n s i m i l a r to 
thoee employed by e t h o l o g i s t s . T h i s range of techniques has been d i s c u s s e d 
i n d e t a i l by Hutt and Hutt (1970)* T h e i r two e e e e n t i a l requirements a r e 
t h a t the behaviour of the organism under study must be comprehensively 
recorded ( a t any given l e v e l of p r e c i s i o n ) and t h a t d e a c r i p t i v e etetemente 
must be n o n - i n f e r e n t i a l . Thus words such aa "anxious", "happy" o r "angry" 
are unacceptable because they r e f e r to " i n n e r " f e e l i n g s o r motivations 
which a r e not d i r e c t l y o b s e r v a b l e . The s t u d i e s deecribed i n t h i e s e c t i o n 
t y p i c a l l y i n v o l v e the o b s e r v a t i o n of c h i l d r e n i n a pl a y environment such as 
t h a t d e s c r i b e d by Lee and Hutt (1964)* T h e i r behaviour i s d e s c r i b e d f o r 
example, by a d i c t a t e d commentary i n t o a ta p e - r e c o r d e r , which i s l a t e r 
t r a n s c r i b e d and a n a l y s e d . The r e c e n t a p p l i c a t i o n of computer technology 
has meant t h a t complex behaviour p a t t e r n s can now be d e s c r i b e d with c o n s i d e r -
a b l e speed and accuracy; Hutt and Hutt (1970) end Honig, C a l d w e l l and 
Tannenbaum (1970) d e s c r i b e examples of these a p p l i c a t i o n s . 
Hutt, Hutt and Qunstsd (1963) point out t h a t d i r e c t o b s e r v a t i o n i s an 
e s s e n t i a l t o o l i n the study end assessment of c h i l d r e n who ere not t e s t a b l e 
by any of the u s u e l psychometric techniquee, such es brain-damaged c h i l d r e n . 
The very aspectB o f the d i s o r d e r s of these c h i l d r e n which make c o n v e n t i o n a l 
t e B t i n g i m p o s s i b l e e.g. h y p e r k i n e s i B , d i s t r a c t a b i l i t y , short a t t e n t i o n span 
e t c . , are amenable to e t h o l o g i c a l study. I n a f u r t h e r paper (Hutt, Hutt 
and Qunsted, 1965), these authors d s s c r i b s a study i n which the behaviour 
of a group of brain-damaged c h i l d r e n was compared with t h a t of a c o n t r o l 
group i n f o u r s i t u a t i o n s r e p r e s e n t i n g v a r y i n g l e v e l s of complexity o f the 
"experimental h a b i t a t " . They found t h a t the beheviour o f the brain-damaged 
group was a f f e c t e d much l e s s by changes i n the environment than was t h a t of 
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the c o n t r o l group, and t h a t the a t t e n t i o n epane of the brain-damaged 
c h i l d r e n were g e n e r a l l y s h o r t e r . Leach (1972) used s i m i l a r o b s e r v a t i o n a l 
techniques to compare the s o c i a l behaviour of s i x "Problem" c h i l d r e n (who 
were s a i d to have d i f f i c u l t y i n a s p e r a t i n g from t h e i r mothers) with t h a t 
of eighteen Normals. She found t h a t the "Problem" c h i l d r e n were l e s s 
reeponBive to o t h e r s ; and a l s o , p a r a d o x i c a l l y , t h a t although the "Problem" 
c h i l d stayed c l o a e to h i a mother much of the time, he wee l e s s r e s p o n s i v e 
to her than were the Normal group to t h e i r s . 
S e v e r a l other B t h o l o g i c a l s t u d i e s of s o c i a l behaviour i n young 
c h i l d r e n have been c a r r i e d out i n Greet B r i t a i n . Workers Buch as B l u r t o n -
Jones (1967) and McGrew (1968, 1969, 1972) have produced d e t a i l e d d e s c r i p -
t i o n s of the e x p r e s s i o n s , gestures and movements of p r e - s c h o o l s r s and usBd 
them to a n a l y s e the components of s o c i s l beheviour. McGrew's work, f o r 
Bxample, which has been c a r r i e d out i n Edinburgh nursery schoolB, has been 
concerned with a g o n i s t i c behaviour (McGrew, 1969), with the s t r u c t u r e and 
formation of s o c i a l groups (Hudson;,, McGrew and McGrew, 1970; McGrew and 
McGrew, 1970), and with the a f f e c t s of newcomers on these groups (McGrew, 
1972). 
C l a r k e , Wyon and Richards (1969) d e s c r i b e d "what c h i l d r e n do and 
who they do i t with i n a l o c a l a u t h o r i t y n u r s e r y s c h o o l " (p.215). They 
found t h a t the c h o i c e of c h i l d r e n ' s p l a y a c t i v i t i e s , and t h e i r s o c i a b i l i t y , 
were r e l a t e d to age, sex, and b i r t h p o s i t i o n . Cox and Campbell (1968) 
i n v e s t i g a t e d the e f f e c t s of the presence and absence of mothers upon the 
behaviour of young c h i l d r e n (aged 13-15 months) i n a new s i t u a t i o n . They 
found t h a t the absence of mothers l e d to response decrements i n speech, 
movement and play; these responses i n c r e a s e d again, however, when the 
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mothers returned. A r e p l i c a t i o n of the experiment with twenty c h i l d r e n 
aged from 20-37 months produced the seme e f f e c t s , although these were l e s s 
i n t e n s e . I n another study of young c h i l d r e n , Goldberg snd Lewis (1969) 
observed 64 13 month ol d c h i l d r e n (32 boyB and 32 g i r l s ) with t h e i r mothere 
i n a s t a n d a r d i s e d f r e e play s i t u a t i o n . They found s t r i k i n g sex d i f f e r e n c e s 
i n the i n f a n t s ' behaviour towards t h e i r mothers end i n t h e i r p l a y . The 
boya were more independent, showed more e x p l o r a t o r y behaviour and were 
more vigorous i n t h e i r pley ( p r e f e r r i n g toys r e q u i r i n g gross motor a c t i v i t y ) 
than were the g i r l s . E a r l i e r o b s e r v a t i o n s of the mothers' behaviour l e d 
the authors to suggest t h a t soms of these sex d i f f e r e n c e s were r e l a t e d to 
the p a r e n t s ' d i f f e r e n t i a l treatment of the sexes, r e i n f o r c i n g sex-
a p p r o p r i a t e behaviour. T h i s theme i s developed, i n d i s c u s s i n g the work 
of Hutt, i n the next s e c t i o n . 
Eifermenn (e.g. Eifermann 1970, 1971a, 1971b) c a r r i e d out an e x t e n s i v e 
s e r i e s of i n v e s t i g a t i o n s i n t o the p l a y of some 14,000 c h i l d r e n i n I s r a e l . 
These s t u d i e s were pi t c h e d a t a higher l e v e l than the p u r e l y d e s c r i p t i v e 
accounts reviewed i n the present s e c t i o n , i n t h e t s e v e r a l t h e o r e t i c a l 
c o n a t r u c t s were t e s t e d . Eifermann'a data (which was c o l l e c t e d by some 
150 o b s e r v e r s i n the playgrounds of 14 d i f f e r e n t s c h o o l s ) l e a d her to 
d i s p u t e P i e g e t ' s (1951) developmental d e s c r i p t i o n of games beyond the age 
of f i v e y e a r s . She suggests t h s t P i a g e t i s mistaken i n r e s t r i c t i n g h i s 
conception of "games with r u l e s " to those which i n v o l v e competition, and 
t h a t a wider conception of the term l e a d s to the f i n d i n g t h a t p a r t i c i p a t i o n 
i n r u l e games d e c l i n e s , r a t h e r than i n c r e a s e s , a t age about e l e v e n . She 
r e j e c t s SmilanBky's (1968) c l a i m t h a t c u l t u r a l l y deprived c h i l d r e n do not 
develop the a b i l i t y to engage i n symbolic play, and proposes t h a t the 
notion of " c h a l l e n g e " presented by e game to a p l a y e r i a an important one 
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which could be used to e x p l a i n , f o r example, the previously-mentioned 
d e c l i n e i n p a r t i c i p a t i o n i n r u l e games a f t e r age about e l e v e n . T h i s " i s 
p e r t l y due to the d e c l i n e i n the amount of o b j e c t i v e c h a l l e n g e posed by 
the games, and p a r t l y to the f a c t t h a t even such games whose o b j e c t i v e 
c h a l l e n g e does not d i m i n i s h may t u r n , beceuse of s o c i o c u l t u r s l p r e s s u r e s , 
i n t o formal s p o r t s and a t h l e t i c s o r, when such a f u n c t i o n a l change i s 
i n a p p r o p r i a t e , may degenerate i n t o u n s t r u c t u r e d p l a y , thereby enabling 
the p l a y e r to d i s p l a y r o l e diBtence end thus to continue the enjoyment o f 
p l a y i n g , without l o s i n g f a c e " (1971b, p.296). 
(e) C o g n i t i v e s t u d i e s 
The more r e c e n t work of Hutt ( e . g . Hutt, 1966, 1970a, 1970b, 1972a, 
1972b, 1972c; Hutt and Bhavnani, 1972) bridges the gap between the 
previous s e c t i o n and the pr e s e n t one, i n t h e t c h a r a c t e r i s t i c s of c h i l d r e n ' s 
p l a y , observed e t h o l o g i c a l l y , are l i n k e d with i n t e l l e c t u a l q u a l i t i e s , 
Hutt has s t u d i e d these r e l a t i o n s h i p s with a p a r t i c u l a r i n t e r e s t i n the 
p a r t played by sex d i f f e r e n c e s . I n a study which was p r i m a r i l y concerned 
with making an e m p i r i c a l d i s t i n c t i o n between the concepts of " e x p l o r a t i o n " 
and " p l a y " (Hutt, 1966), she exposed 3-5 y e a r - o l d nursery c h i l d r e n to a 
novel o b j e c t along with f i v e other f a m i l i a r t o y s , on s i x d i f f e r e n t 
o c c a s i o n s . E x p l o r a t o r y responses, i n thB e a r l y s e s s i o n s , gave way to 
more p l a y f u l ones as the novel o b j e c t became more f a m i l i a r , but an unexpec-
ted r e e u l t was the sex d i f f e r e n c e i n the tendency to ex p l o r e the new toy, 
end i n oth e r r e a c t i o n s towards i t , during the experiment. "Three times aa 
many g i r l s aa boys f a i l e d to explore i n the presence of n o v e l t y , end boys 
were f o u r times as l i k e l y as g i r l s to engage i n i n v e n t i v e and c r e a t i v e 
p l a y with the toy" (Hutt, 1970a, p.70). These sex d i f f e r e n c e s , moreover, 
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were r e l a t i v e l y independent of I.Q. and of socioeconomic background* 
Hutt and Bhavnani (1972) followed up t h i s l e a d by studying the same c h i l d r e n 
f i v e y e a r s l a t e r , u sing the Wellach-Kogan c r e a t i v i t y t e s t s , along with a 
p e r a o n a l i t y q u e s t i o n n a i r e and r a t i n g s by t e a c h e r s and parents ( d i s c u s s e d 
i n mare d e t a i l by Hutt ( 1 9 7 2 c ) ) . Theae were administered to the 48 
c h i l d r e n (23 boys and 25 g i r l s ) from the o r i g i n a l sample of almost 100 who 
were a v a i l a b l e f o r re-examination. Theae c h i l d r e n were d i v i d e d i n t o 
t h r e e c a t e g o r i e s , on the b a s i s of Hutt's e a r l i e r o b s e r v a t i o n s ; non-
e x p l o r e r s (NE) who looked a t the new toy and even approached i t but d i d 
not i n s p e c t or i n v e s t i g a t e i t ; e x p l o r e r s ( E ) who a c t i v e l y i n v e s t i g a t e d 
the toy but t h e r e a f t e r did very l i t t l e e l s e with i t , and i n v e n t i v e e x p l o r e r s 
( I E ) who a f t e r i n v e s t i g s t i n g the toy, used i t i n many ima g i n a t i v e ways. 
Apart from confirming the e a r l i e r f i n d i n g t h a t g i r l s were over-represented 
i n the f i r s t category end boys i n the t h i r d , Hutt and Bhavnani found t h a t 
c h i l d r e n i n the I E group scored higher on the d i v e r g e n t t e s t s than those 
i n the E or NE groups; t h i s was p a r t i c u l a r l y t r u e f o r boys. Moreover, 
the Spearman rank-order c o r r e l a t i o n between d i v e r g e n t scoreB end the amount 
of " c r e a t i v e p l a y " shown i n the o r i g i n a l study, f o r groupsE and I E combined, 
waa 0*516 (p <.05) f o r boys and only 0.368 ( n . s . ) f a r g i r l s . I t appeared, 
t h e r e f o r e , t h a t i n v e n t i v e p l a y was p o s i t i v s l y a s s o c i a t e d with the p r o p e n s i t y 
f o r d i v e r g e n t t h i n k i n g i n l a t e r y e a r s , and t h a t t h i s a s s o c i a t i o n was g r e a t e r 
and more d i r e c t i n boys than i n g i r l s . The authors B x p l a i n t h e i r r e s u l t s 
i n terms of the d i f f e r e n t competencies and s t y l e s of behaviour which arB 
a s s o c i a t e d with the male and female r o l e s i n our s o c i e t y . 
Liebarman (1965) hypothesised t h a t t h e r e i s a r e l a t i o n s h i p between 
the q u a l i t y of p l a y f u l n e s s i n c h i l d r e n ' s behaviour and d i v e r g e n t - t h i n k i n g 
a b i l i t i e s . She obtained t e a c h e r r a t i n g s of 93 k i n d e r g a r t e n c h i l d r e n on 
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f i v e " p l a y f u l n e s s " s c a l e s : " p h y s i c a l , s o c i a l and c o g n i t i v e s p o n t a n e i t y " ; 
"manifest j o y " ; and "sense of humour". A c e n t r o i d f a c t o r a n a l y s i s o f 
these r a t i n g s showed t h a t the f i v e s c a l e s tapped a u n i t a r y f a c t o r of 
p l a y f u l n e s s ; t h i s f a c t o r , moreover, c o r r e l a t e d s i g n i f i c a n t l y with the 
th r e e d i v e r g e n t t h i n k i n g t e s t s which had been adm i n i s t e r e d to the c h i l d r e n 
("Product Improvement", " P l o t T i t l e s " and the Monroe Language C l a s s i f i c a t i o n 
Teat (Meyers, Orpet, A t t w e l l and Dingman, 1 9 6 2 ) ) . U n f o r t u n a t e l y , i n t e l l i -
gence t e a t s c o r e s (Peabody P i c t u r e Vocabulary T e s t ) and c h r o n o l o g i c a l age 
c o r r e l a t e d j u s t as h i g h l y with the d i v e r g e n t t e s t s c o r e s and the p l a y f u l -
ness r a t i n g s as these l a t t e r v a r i a b l e s d i d with each o t h e r . The hypo-
theeieed r e l a t i o n s h i p between p l a y f u l n e s s and d i v e r g e n t t h i n k i n g , t h e r e f o r e , 
could have merely been a f u n c t i o n of t h e i r s e p a r a t e r e l a t i o n s with i n t e l l i -
gence. 
Bishop and Chace (1971) looked i n more d e t a i l a t the r o l e played 
by p e r e n t s , and the homB pla y environment, i n the p o t e n t i a l c r e a t i v i t y of 
c h i l d r e n . They hypothesisBd t h a t parents d i f f e r i n g along a concreteneea-
a b e t r a c t n e s s dimension of conceptual development would d i f f e r i n t h e i r 
a t t i t u d e s and p r a c t i c e s towards t h e i r c h i l d r B n s ' horns p l a y snvironment, 
and t h a t t h i s would be r e l a t e d to d i f f e r e n c e s among the c h i l d r e n i n 
p o t e n t i a l c r e a t i v i t y . 
T hia l a t t e r v a r i a b l e wa8 a s s e s s e d by i n d i c a t o r s of complexity and 
v a r i e t y o f performance on a l a b o r a t o r y p l a y task ( i n v o l v i n g the c o n s t r u c t i o n 
of a mosaic of paper s h a p e s ) , and the p e r e n t s 1 a t t i t u d e s and conceptual 
systems were measured by q u e s t i o n n a i r e , and by Harvey's " T h i s - I - B e l i e v e " 
( T . I . B . ) technique (Harvey, 1966) r e s p e c t i v e l y . Conceptually a b s t r a c t 
mothers were found to be more l i k e l y than " c o n c r e t e " mothers to enhance 
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the p l a y f u l n e s s of the home pla y environment, and the c h i l d r e n of the 
more " a b e t r a c t " mothers showed g r e a t e r evidence of c r e a t i v e p o t e n t i a l on 
the p l a y t a s k . There were no s i g n i f i c a n t r e s u l t s f o r the f a t h e r s , and 
d i f f e r e n c e s among parents on demographic v a r i a b l e s Buch as age, income 
and education were u n r e l a t e d to the r e s u l t s . 
Sutton-Smith (1968) sought to e s t a b l i s h a l i n k between c r e a t i v i t y 
and p l a y by t e s t i n g the hypothesis t h a t p l a y ought to i n c r e a s e the c h i l d ' s 
r e p e r t o i r e of responses and c o g n i t i o n s such t h a t i f asked a " c r e a t i v i t y " 
q uestion i n v o l v i n g s i m i l a r o b j e c t s end a s s o c i a t i o n s , he ought to be more 
l i k e l y to be abl e to make a unique ( c r e a t i v e ) response. More s p e c i f i c a l l y , 
Sutton-Smith hypothesised t h a t boys and g i r l s would havB a g r B s t e r r e p e r -
t o i r e of responses f o r toys a s s o c i a t e d with t h e i r own sex than f o r a p p o s i t e 
sex toys, given t h a t a l l toys were e q u a l l y f a m i l i a r . He presented two 
" g i r l s ' toyB 1' ( d o l l s and di s h e e ) end two "boys' t o y s " ( t r u c k s end b l o c k s ) 
to nine boys end nine g i r l s of ki n d e r g a r t e n age, who were a l l f a m i l i a r with 
the t o y s , and played the " b l i n d " game with each c h i l d f o r Bach toy. P r e -
tending he was b l i n d , he asked "What i s t h i s toy l i k e ? " ( d e s c r i p t i o n ) and 
"What can you do with i t ? " ( u s a g e ) . As p r e d i c t e d , the BBXBS were ab l e to 
supply more uses and more unique uses f o r t h e i r own-SBX toys, although 
there wee no d i f f B r a n c a between t h e i r d e s c r i p t i o n s . S i n c e t h i s former 
e f f e c t was found to be u n r e l a t e d to i n t e l l i g e n c e , Sutton-Smith (1967) 
i n t e r p r e t e d i t as an example of the way i n which responses developed i n 
pl a y may be put to adaptive U S E whan thBre i s a demand. T h i s p o i n t i s 
taken up i n the next s e c t i o n . 
P l a y and Cognition 
There are c e r t e i n obvious s u p e r f i c i a l r e l a t i o n s h i p s between c r e a t i v i t y 
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and play; the emphasis of Wallach and Kogan's (1965) work i l l u s t r a t e s 
t h i s , aa do G h i s s l i n ' s (1952) r e p o r t s of the i n t r o a p e c t i o n s of h i g h l y 
c r e a t i v e t h i n k e r s such as E i n s t e i n , who spoke about "combinatory pl a y " 
and " a s s o c i a t i v e p l a y " i n hiB thought p r o c e s s e s . These l i n k s havB been 
formulated i n d e t a i l by the p s y c h o a n a l y s t s , whose e m p i r i c a l p r o j e c t i v e 
work was d e s c r i b e d e a r l i e r , and by P i a g e t , upon whose c o g n i t i v e theory 
the e m p i r i c a l work of P a r t 3 i a l a r g e l y based. 
F r e u d 1 s theory of play arose as a s p e c i a l c a s e of h i s more g e n e r a l 
theory of c a t h a r a i s (e.g. Freud, 1908, 1920, 1926); he thought of p l a y 
as f a n t a s y woven around r e a l o b j e c t s ( t o y s ) as d i s t i n c t from pure f a n t a s y 
(daydreaming). The f u n c t i o n of p l e y was seen as mainly compensatory, i n 
t h a t i t reduced the t e n s i o n s produced by two d i f f e r e n t types of w i s h e s . 
The f i r s t of these was the d e s i r e to be b i g , grown-up, or to possess 
s i m i l a r d e s i r a b l e q u a l i t i e s ; the c h i l d f a n t a s i s s d such a d e s i r e d s i t u a t i o n . 
Secondly, end perhaps more important, was the wish of thB c h i l d to a t t a i n 
a "sense of mastery", by gaining the upper hend i n f a n t a s i s e d r e p e t i t i o n s 
of unpleasant e x p e r i e n c e s which hed been p a s s i v e l y s u f f e r e d . Along with 
o t h e r a n a l y s t s , E r i k s o n (1950) hss elaborated t h i s b a s i c theory. E r i k s o n 
has emphasised the p r e - e x e r c i s e or "coping" e f f e c t s of p l a y , suggesting an 
analogy with the planning behaviour of a d u l t s . He proposes t h a t " c h i l d ' s 
play i s the i n f a n t i l e form of the human a b i l i t y to d e a l with experience by 
c r e a t i n g model s i t u a t i o n s snd to master r e a l i t y by experiment and planning" 
(p.186). 
I t i a the element of f a n t a s y i n p l a y , however, which provides the 
l i n k with c o g n i t i v e p r o c e s s e s i n p s y c h o a n a l y t i c theory. Freud end h i s 
s u c c e s s o r s have undertaken d e t a i l e d a n a l y s e s of what they term "primary 
p r o c e s s " ( B . g . Holt, 1967) which i s s s t r u c t u r a l s t y l e common to elements 
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of h a l l u c i n a t i o n , dreams and f a n t a s y . "Primary p r o c e s s " t h i n k i n g , which 
i s an apparently u n d i r e c t e d , g o a l l e s s and d i f f u s e a c t i v i t y i a seen as 
o p e r a t i n g i n p l a y ( e . g . E r i k s o n , 1940) and a l s o an an e s s e n t i a l p a r t of 
c r e a t i v e a c t i v i t y . C r e a t i v e t h i n k e r s a r e seen aa p o s s e s s i n g the c a p a c i t y 
to admit primary process m a t e r i a l i n t o t h B i r t h i n k i n g , which i s thus 
c o n s i d e r a b l y e n r i c h e d by i d e a t i o n a l l i n k a g e a s t r i c t l y r e p r e s s e d i n the 
person who i s dominated by secondary ( r a t i o n a l , l o g i c a l ) proceeees. T h i s 
admittance of primary process m a t e r i a l i s under the c o n t r o l of the ego, so 
t h a t c r e a t i v i t y i s c h a r a c t e r i s e d by " r e g r e s s i o n i n the s e r v i c e of the ego" 
(e.g. K r i s , 1950). Thus Greenscre (1959) c a s t s play i n a r o l e of mediation 
between unconscious processes and c r e a t i v e imagination; play " a i d s i n 
d e l i v e r i n g the unconscious f a n t a s y and harmonizing i t with the e x t e r n a l 
world" ( p . 7 6 ) . A s i m i l a r l i n e i s taken by Rogers (1961), who sees "the 
a b i l i t y to play spontaneously with i d e e s , c o l o u r s , shapes and r e l a t i o n s h i p s " 
(p.355) as an e s s e n t i a l f e a t u r e of the c r e a t i v e person. I t i s from t h i s 
spontaneous t o y i n g and e x p l o r a t i o n t h a t the " c r e a t i v e Beeing of l i f B i n a 
new way" emerges, g i v i n g r i s e to the c r e a t i v e product. 
Pi a g e t ' e (1951) "P l a y , Dreams and I m i t a t i o n i n Childhood" c o n t a i n s 
the e n t i r e d i s c u s s i o n of h i s theory of play, which i s seen by Sutton-Smith 
(1966) as "the most c o n c e p t u a l l y e l a b o r a t e account of play y e t to be presen-
t e d " (p.104). P i a g e t s e e s play as t a k i n g an e s s e n t i a l r o l e i n h i s g e n e r a l 
theory of c o g n i t i v e development, i n which the concepts of a s s i m i l a t i o n 
and accommodation are c r u c i a l . These " f u n c t i o n a l i n v a r i a n t s " are c h a r a c -
t e r i s t i c of a l l b i o l o g i c a l systems, and r e p r e s e n t u o l a r i t i e s of behaviour 
i n a a t a t s of dynamic e q u i l i b r i u m ; temporary imbalances, however, can 
occur between them. A s s i m i l a t i o n o c c u r s whenever en organism - u t i l i e e e 
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something from i t s environment and i n c o r p o r a t e s i t ; play i s c h a r a c t e r i s e d 
by the predominance of a s s i m i l a t i o n over accommodation. I t e s s e n t i a l l y 
i n v o l v e s the " t a k i n g i n " and "bending" of r e a l i t y to f i t one's e x i s t i n g 
forms of thought (Gilmore, 1966). Accommodation r e f e r s to the way i n 
which the organism i t s e l f changes to i n c o r p o r a t e the information which has 
been a s s i m i l a t e d ; the i n d i v i d u a l ' a schemata a r e extended a p p r o p r i a t e l y . 
I m i t a t i o n i s seen aa o c c u r r i n g when accommodation predominates; thus 
i m i t a t i o n and pla y are examples of the a c t i v i t y of i n t e l l i g e n c e which 
r e p r e s e n t opposite poles of the e q u i l i b r i u m between a s s i m i l a t i o n and 
accommodation. 
P i a g e t has d i s t i n g u i s h e d three broad c a t e g o r i e s of play, each of 
which predominates a t a d i f f e r e n t atage i n the course of i n t e l l e c t u a l 
development which he d e s c r i b e d so e l a b o r a t e l y . P r a c t i c e p l a y i s the 
f i r s t to appear, i n the Sensori-motor period (0-2 y e a r s ) . Newly mastered 
motor a c t i v i t i e s are performed over and over again i n d i f f e r e n t c o n t e x t s , 
with d i f f e r e n t o b j e c t s ; no l e a r n i n g takea p l a c e during such behaviour, 
and great p l e a s u r e i s experienced by the c h i l d . The appearance of 
symbolic schemes marks the t r a n s i t i o n from p r a c t i c e to symbolic p l a y . 
These a re c o g n i t i v e s t r u c t u r e s which a re p r o j e c t e d on to o b j e c t s and toys, 
which thus become r e p r e s e n t a t i o n s of the c h i l d ' s i n t e r n a l e x p e r i e n c e s . 
Two s u b c a t e g o r i e s of symbolic p l a y i l l u s t r a t e how play can s e r v e to reduce 
a n x i e t y or unpleasantness f o r the c h i l d . Compensatory combinations r e f e r s 
to behaviour t h a t " c o r r e c t s " r e a l i t y by d i s t o r t i n g i t to f i t more agreeable 
thoughts; P i a g a t ' s daughter, f o r example, pretended to be c a r r y i n g her 
newborn c o u s i n a f t e r being t o l d t h a t she must not touch the baby. L i q u i -
d a t i n g combinations i n v o l v e s the symbolic t r a n s p o s i t i o n of unpleasant 
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s i t u a t i o n s , which are r e - l i v e d i n a non-unpleasant c o n t e x t . A f t e r 
having been f r i g h t e n e d by a dead duck, f o r example, P i a g e t ' s daughter 
played a t i m i t a t i n g the motionless b i r d and made her d o l l s "see" a dead 
duck without f e a r . Symbolic play t h e r e f o r e l i n k s the c h i l d ' s r e a l - l i f e 
and e x p e r i e n t i a l worlds; from the f o u r t h year to the seventh i t becomes 
i n c r e a s i n g l y o r d e r l y , as an e x a c t i m i t a t i o n of r e a l i t y becomes more 
d e s i r a b l B . The y e a r s from age 7-12 ( P i a g e t ' s Concrete Operations subperiod) 
mark the r i s e o f games with r u l e s . These r u l e s can be handed down 
( i n s t i t u t i o n a l ) or spontaneously c r e a t e d , and i l l u s t r a t e one of the ways 
i n which the c h i l d ' s s o c i a l i s a t i o n culminates i n the a d u l t ' s o b j e c t i v e , 
r a t i o n a l i s t i c outlook. Only games with r u l e s continue i n t o s d u l t l i f e . 
Sutton-Smith (1966) has c r i t i c i s e d t h i s l a t t e r p o i n t ; he c l a i m s 
t h a t play does not "drop out", but becomes i n c r e a s i n g l y i n t e r n a l i s e d as 
games on the one hand, and as an i n t e r n a l i s e d e x p r e s s i v e system ( f a n t a s y , 
daydreams and ruminations) on the o t h e r . Perhaps more s e r i o u s l y , Sutton-
Smith a s s e r t e d t h a t without so i n t e n d i n g , P i a g e t had developed a "copy" 
theory of p l a y , i n which p l a y ' s c o g n i t i v e components were de r i v e d from 
cop i e s of e a r l i e r eccommodative behaviour. I n consequence, Sutton-Smith 
claimed t h a t P i a g e t had attempted to make pla y a f u n c t i o n of thought, 
without imparting to i t any t r u l y i n t e l l e c t u a l f u n c t i o n w i t h i n thought 
i t s e l f . He suggested t h a t t h i s f u n c t i o n ought to be nearer to d i v e r g e n t , 
u n d i r e c t e d thought pr o c e s s e s than the morB convergent, d i r e c t e d ones with 
which P i a g e t was mainly concerned. P i a g e t (1966) rebuffed both these 
c r i t i c i s m s on the grounds t h a t Sutton-Smith had m i s i n t e r p r e t e d h i s o r i g i n a l 
theory. He argued t h a t t h i s could not p o s s i b l y be a " c o p y i s t " theory 
because he c o n s i d e r e d play to be a t r a n s f o r m a t i o n a l c o g n i t i v e a c t i v i t y . 
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C h i l d r e n , i n other words, are e s s e n t i a l l y a c t i v e i n t h e i r a s s i m i l a t i o n ; 
thought o p s r a t i o n s a r e d e r i v e d from a c t i o n s r a t h e r than from i m i t a t i o n . 
P i a g e t f u r t h e r argued t h a t p l a y d i m i n i s h e s with sge only i n thB sense 
t h a t i t becomes more adapted to r e a l i t y . Thus " p l a y " , i n a general 
s e n s e , d i f f e r e n t i a t e s during the course of development, elthough " c h i l d r e n ' s 
p l a y " i n i t s s t r i c t e s t sense, the e s s e n t i a l property of which i s "the 
deformation and s u b o r d i n a t i o n of r e a l i t y to the d e s i r e s of the S B l f " , does 
i n f a c t d i m i n i s h . 
I n a f u r t h e r r e p l y to P i a g e t , Sutton-Smith (1971) develops h i s own 
p o s i t i o n . Rather than t a k i n g what he c a l l s P i a g e t ' s " r e d u c t i o n i s t " 
approach, Sutton-Smith p r e f e r s to view pley "not s o l e l y as a c o g n i t i v e 
f u n c t i o n (nor s o l e l y a f f e c t i v e or c o n a t i v e ) , but as an e x p r e s a i v e form s u i 
g e n e r i s with i t s own unique purpose on the human scene* I t does not 
subserve "adaptive" thought as P i a g e t d e f i n e s i t (although of course i t 
can do t h a t ) ; i t s e r v e s to express p e r s o n a l meanings". (p.341). He 
l a y s emphasis on the young c h i l d ' s adaption of an "as i f " a t t i t u d e towards 
o b j e c t s and events i n p l a y , and suggests t h a t the a b i l i t y to do t h i s i s 
r e l a t e d to the a b i l i t y to adopt r e p r e s e n t a t i v e c a t e g o r i e s on a conceptual 
l B v e l (Sutton-Smith, 1967). As w e l l as t h i s l i n k between play and c o g n i -
t i o n , Sutton-Smith's (1968) study concerning novel responses to toys, which 
was d e s c r i b e d e a r l i e r , l e d him to conclude t h a t novel responses e r e e s t a b -
l i s h e d i n p l a y , which can be put to thB s e r v i c e of c r e a t i v i t y . I t could 
be o b j e c t e d t h a t on t h i s b a s i s , c h i l d r e n with r i c h p l a y environments ought 
to be "more c r e a t i v e " than thosB who possessed fewer toys and o p p o r t u n i t i e s 
f o r p l a y . T h i s seems u n l i k e l y ; an a l t e r n a t i v e e x p l a n a t i o n , which Sutton-
Smith does not favour, i s t h a t the c r e a t i v e person e x p r e s s e s h i s o r i g i n a l i t y 
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both i n play and i n c r e a t i v i t y t e s t s . Sutton-Smith, i n other words, 
sees p l a y as being c o n s t i t u t i v e , r a t h e r than merely e x p r e s s i v e , of thought. 
I n f a c t , p l a y probably s e r v e s both purposes. I t s c o n s t i t u t i v e r o l e i n 
thought cannot be denied; a l a r g e body of l i t e r a t u r e , c i t e d by Sutton-
Smith (1967), shows how c h i l d r e n " l e a r n through p l a y " . Dn the o t h e r hand, 
i t BBemB u n r e a l i s t i c to r u l e out the p o s s i b i l i t y of p r i o r i n d i v i d u a l 
d i f f e r e n c e s ; t h a t t h e r e a r e q u a l i t a t i v e and q u a n t i t a t i v e d i f f e r e n c e s i n 
c h i l d r e n s 1 " l e a r n i n g through play", which a r e determined by a b i l i t i e s 
such as " c r e a t i v i t y " . 
I t i s on t h i s b a s i s t h a t the p r e s e n t s t u d i e s w i l l be designed. 
Although some of the r e s e a r c h reviewed i n the p r e s e n t chapter provides 
strong e m p i r i c a l j u s t i f i c a t i o n f o r r e l a t i n g play with d i v e r g e n t t h i n k i n g 
( p a r t i c u l a r l y the s t u d i e s of Lieberman (1965) and Hutt and Bhavnani ( 1 9 7 2 ) ) , 
i t remains d i f f i c u l t to formulate i n P i a g e t i a n terms. The u n d e r l y i n g 
problem i s t h a t of r e c o n c i l i n g a general theory of play with the terminology 
used t o - d e s c r i b e i n d i v i d u e l d i f f e r e n c e s i n a dimension which appears to be 
r e l a t e d to play* The s t r a t e g y adopted h e r s w i l l be to attempt a "working 
compromise" between the two frames of r e f e r e n c e , and to throw f u r t h e r l i g h t 
upon the p o t e n t i a l i t i e s of t h i s compromise by e m p i r i c a l t e s t i n g . 
Divergent t h i n k i n g i s c e r t a i n l y u n r e l a t e d to the accommodative 
predominance of thought i n i m i t a t i o n ; y e t as 5utton-Smith (1966) has 
pointed out, c h i l d r e n cannot be " c r e a t i v e " i n t h e i r a s s i m i l a t i o n Bince 
t h e i r schemata remain unchanged by p l a y . The answer p o s s i b l y l i e s i n the 
d i s t i n c t i o n between e x p l o r a t i o n and p l a y : P i a g e t c a s t these i n t o a temporal 
r e l a t i o n , with e x p l o r a t i o n preceding p l a y . "We f i n d indeed, though 
n a t u r a l l y without being able to t r a c e any d e f i n i t e boundary, t h a t the c h i l d , 
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a f t e r showing by h i s s e r i o u s n e s s t h a t he i s making a r e a l e f f o r t a t 
accommodation, produces these behaviours merely f o r p l e a s u r e , accompanied 
by s m i l e s and even l a u g h t e r , and with the e x p e c t a t i o n of r e s u l t s , c h a r a c -
t e r i s t i c of the c i r c u l a r r e a c t i o n s through which the c h i l d l e a r n s " (1951, 
p.90). There i s p o s s i b l y a stage of "e x p l o r a t o r y p l a y " l y i n g somewhere 
i n between the extremes of a s s i m i l a t i o n and accommodation, which i s 
r e l a t e d to the div e r g e n t a s p e c t s of thought. These are by no means 
incompatible with the more d i r e c t e d i n t e l l e c t u a l o p e r a t i o n s which have 
concerned P i a g e t , as Sutton-Smith i m p l i e s ; " t r a n s f o r m a t i o n a l c o g n i t i v e 
a c t i v i t y " i n c o r p o r a t e a both. 
The c h a r a c t e r i s t i c s of the t r a n s i t i o n from e x p l o r a t o r y to p l a y 
behaviour which occurs when c h i l d r e n are rep e a t e d l y exposed to the seme 
s t i m u l i have been d e s c r i b e d on an e m p i r i c a l b a s i s by Hutt (1966, 1967, 
1970b). She sees t h i s d i s t i n c t i o n as a p a r t i c u l a r case of the more 
general one between s p e c i f i c and d i v e r s i v s e x p l o r a t i o n , as formulated by 
Ber l y n e (1960, 1966). The present r e s e a r c h w i l l use t h i s form of opera-
t i o n a l d e f i n i t i o n i n an attempt to i n v e s t i g a t e the t h e o r e t i c a l problems 
which have been posed concerning the i n t e r r e l a t i o n s h i p s between e x p l o r a t i o n , 
play, and d i v e r g e n t t h i n k i n g . 
Emergent Problems: thB pr e s e n t s t u d i e s 
I n f o r m u l a t i n g an e m p i r i c a l approach to these i s s u e e , c e r t a i n b a s i c 
d e c i s i o n s must be made* S t u d i e s of pl a y can be thought of as f a l l i n g 
i n t o two types: " f i e l d " s t u d i e s , i n which r e a l - l i f e beheviour i s observed 
i n a r e l a t i v e l y u n c o n t r o l l e d way, and "experimental" s t u d i e s , i n which more 
p r e c i s e c o n t r o l of the s i t u a t i o n a l v a r i a b l e s i s gained a t the p o s s i b l e 
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expense of the r e p r e s e n t a t i o n of t y p i c a l behaviour. With the guiding 
aim of s e t t i n g up a p l a y s i t u a t i o n which would produce r e s u l t s compatible 
with those of a psychometric t e s t s i t u a t i o n , the second a l t e r n a t i v e was 
adopted. T h i s aim a l s o meant t h a t c h i l d r e n would heve to be observed 
p l a y i n g alone i n order to avoid the i n f l u e n c e s of s o c i a l p l a y , and of 
l i n g u i s t i c behaviour. T h e i r a c t i v i t y , which would have to be observed 
without t h B i r knowledge ( i . e . no experimenter p r e s e n t ) , would be d e s c r i b e d 
and " s c o r e d " i n such a way as to permit comparisons with s c o r e s on psycho-
l o g i c a l t e s t s . (The guiding p r i n c i p l e s behind the play measures, and 
t h e i r d e r i v a t i o n , are d e s c r i b e d i n Chapter 7 ) . In order to o b t a i n meaning-
f u l d i v e r g e n t t e s t s c o r e s , the s u b j e c t s would havB to be a t l e a s t f our y e a r s 
o l d ; and to o b t a i n meaningful measures of " f r e e p l a y " , they would have to 
be no more then age seven o r e i g h t , according to P i a g e t 1 s developmentel 
d e s c r i p t i o n . 
Chapter 7 d e s c r i b e s an e x p l o r a t o r y study with preschool c h i l d r e n i n 
which r e l a t i o n s h i p s are sought between e x p l o r a t i o n , p l a y , d i v e r g e n t t h i n k i n g 
and I.Q. I t i s hypothesised t h a t e x p l o r a t i o n w i l l g r a d u a l l y change i n t o 
p l a y behaviour, end t h i s t r a n s i t i o n i s o p e r a t i o n a l l y defined by exposing the 
c h i l d r e n to the same ( i n i t i a l l y novel) toys on four s e p a r a t e o c c a s i o n s . 
T h i s v a r i a t i o n i n t h e i r behaviour i s s t u d i e d i n terms of the p l a y measures, 
end r e l a t e d to p s y c h o l o g i c a l t e s t s c o r e s . 
In Chapter 8, a d i f f e r e n t approach i s made to the o p e r a t i o n a l 
d i s t i n c t i o n between " e x p l o r a t i o n " end "play", end t h e i r r e l a t i o n s h i p s with 
d i v e r g e n t t h i n k i n g and i n t e l l i g e n c e . D i f f e r e n t i n s t r u c t i o n a l s e t s , 
designed to e l i c i t behaviour which i s b i a s s e d towards e x p l o r a t i o n or p l a y , 
are given to two matched groups of 6-7 y e a r - o l d s . The " e x p l o r a t i o n " group, 
156 
before p l a y i n g with a roomful of novel t o y s , are t o l d t h a t t h e i r p l a y i s 
of r e s e a r c h i n t e r e s t , and t h a t they w i l l bB questioned about i t a f t e r w a r d s . 
The " p l a y " group are given no s p e c i f i c i n s t r u c t i o n s , except t h a t they a r e 
f r e e to p l a y as they l i k e ; s i n c e the toys are novel, t h i s could be 
regerded as an o p e r a t i o n a l i s a t i o n of " e x p l o r a t o r y p l a y " , a concept which 
was suggBstBd e a r l i e r . I n a sense, these two regimes resemble the 
" t e s t - l i k e " and "game-like" c o n d i t i o n s i n which d i v e r g e n t t e s t s were 
administered to 10-11 y e a r - o l d s , d e s c r i b e d i n Chapter 4. A t e n t a t i v e 
p r e d i c t i o n , based an the r e s u l t s of t h a t study, might be t h a t " p l a y " 
i n s t r u c t i o n s ought to be more ap p r o p r i a t e than the " e x p l o r a t i o n " s e t f o r 
the e x p r e s s i o n of d i v e r g e n t t h i n k i n g s t y l e s i n p l a y . 
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CHAPTER 7 THE PRE-SCHDOL STUDY 
The p r e - s c h o o l playgroup 
An experimental pre-school playgroup was e s t a b l i s h e d i n the 
Psychology Department, U n i v e r s i t y of Durham, to provide s u b j e c t s f o r the 
p r e s e n t study and f o r those of other r e s e a r c h workers i n the Department. 
The c h i l d r e n , a t o t a l s u b j e c t pool of about t h i r t y , came from the Durham 
U n i v e r s i t y playgroup and from the Alington House playgroup, Durham. They 
were t r a n s p o r t e d to the Psychology Department by minibus, i n groups of about 
s i x or seven. Each group was accompanied by a h e l p e r from the playgroup, 
who took charge while i n d i v i d u a l s were being t e s t e d . Each meeting went on 
f o r approximately one hour (9.30-10.30am) on four mornings every other week; 
each c h i l d attended one day every f o r t n i g h t . The playgroup ran from 
November 1970 u n t i l June 1971, and mBt 48 times a l t o g e t h e r . 
The playroom i s equipped with a one-way o b s e r v a t i o n s c r e e n and video-
tape r e c o r d i n g f a c i l i t i e s , as shown i n F i g u r e 4. The one-way s c r e e n , s e t 
i n one w a l l , i s viewed from an a d j a c e n t blacked-out l a b o r a t o r y . The 
videocamera i s mounted high i n an opposite corner of the room, to be as 
unobtrusive as p o s s i b l e , and l i n k s up with thB T.V. monitor and videotape 
r e c o r d e r , which a r e operated i n a s m a l l l a b o r a t o r y a d j o i n i n g an i n d i v i d u a l 
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t e s t i n g room. The camera i s f i t t e d with a 94 wide angle l e n s such t h a t 
the whole roam i s i n view. F i g u r e 5 i s a photograph of a t y p i c a l i n d i v i -
dual p l a y s e s s i o n , and shows p a r t of the one-way s c r e e n as w e l l as some of 
the "experimental" t o y s . 
S u b j e c t s : The f i n a l experimental sample c o n s i s t e d of 19 c h i l d r e n 
(12 boys and 7 g i r l s ) . T h e i r ages ranged from 3.5 to 4.B y e a r s , with a 
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mean of 4.2 y e a r s (S.D. B.5 months), and t h e i r S t a n f o r d - f i i n e t I.Q.s from 
90 to 155 with a mean of 117.3 (S.D. 15.0). 
Procedure: Each c h i l d attended the playgroup two or three times 
before the experimental s e s s i o n s were s t a r t e d . The main aim of these 
e a r l y weeks was to f a m i l i a r i z e the c h i l d r e n with the new s i t u a t i o n , and to 
overcome t h e i r i n i t i a l anxiBty. Each group played together, during these 
e a r l y meetings, with f a m i l i a r nursery equipment ( p a i n t s , b u i l d i n g b l o c k s , 
s a n d p i t , p l a s t i c i n e , Wendy house, c a r s , d o l l s e t c . ) . The c h i l d r e n were 
overcoming the e f f e c t s of what Hutt (1970b) terms "environment n o v e l t y " . 
A s m a l l p i l o t study was c a r r i e d out i n these meetings to determine which, 
of a group of d i v e r g e n t t e s t s , would be most s u i t a b l e f o r p r e - s c h o o l e r s . 
The techniques of videotape recording, and of e s t a b l i s h i n g rapport with the 
c h i l d r e n were a l s o r e h e a r s e d . 
I n the subsequent "experimental" meetings, each group s t a r t e d the 
morning's a c t i v i t y with a s t o r y , read by the playgroup helper, i n the s m a l l 
t e s t i n g room. During the s t o r y , i n d i v i d u a l c h i l d r e n were taken out of 
t h i s room and i n v i t e d to p l a y , i n d i v i d u a l l y , i n the playroom. No d i f f i c u l t y 
was experienced i n s e c u r i n g v o l u n t e e r s , as the c h i l d r e n were by now f a m i l i a r 
with the playroom. A r r i v i n g i n i t , they found e i g h t novel toys i n p l a c e 
of the f a m i l i a r equipment. These were the "experimental" toys, which 
possessed, i n Hutt's terms, " o b j e c t - n o v e l t y " . They WBTB c a r e f u l l y s e l e c t e d 
on the b a s i s of o b s e r v a t i o n s of the c h i l d r e n ' s prB-experimental play behaviour 
so as to o f f e r the p o t e n t i e l f a r a wide range of d i f f e r e n t a c t i v i t i e s . They 
were thus r e l a t i v e l y " u n s t r u c t u r e d " toys and c o n s i s t e d of a bus ( t o r i d e on, 
with s t e e r i n g wheel); a t r a i n ( f o r pushing around); a s m a l l Xylophone; a 
" T a p p i t t " (wood block with c i r c u l a r h o l e s , through which wooden c y l i n d e r s 
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a r e tapped with a m a l l e t ) ; a tambourine, a rag d o l l , a " b e l l shaker" (can 
be dismsntled i n s e c t i o n s ) and a truck (on wheels, with handle, f o r pushing 
sround). The c h i l d r e n were i n s t r u c t e d to "play with these toys by y o u r s e l f 
fox a w h i l e ; when you've f i n i s h e d , go back next door to the s t o r y . " The 
behaviour of each i n d i v i d u a l was videotaped, and recorded on a data s h s e t 
( s e e Appendix 3) by o b s e r v a t i o n through the one-way s c r e e n . None of the 
c h i l d r e n showed any i n t e r e s t i n the camera or the one-way s c r e e n ; most 
probably did not n o t i c e them. Although the c h i l d r e n were f r e e to spend 
as long as they wished p l a y i n g i n d i v i d u a l l y , most returned to the s t o r y 
w i t h i n about f i v e minutes. As many v o l u n t e e r s as p o s s i b l e played i n d i v i -
d u a l l y during the s t o r y ; a l l the c h i l d r e n then moved i n t o the playroom 
(from which the e i g h t experimental toys had by now been removed) end spent 
the r e s t of the hour with t h e i r f a m i l i a r t oys, under the s u p e r v i s i o n of the 
playgroup h e l p e r . During t h i B period i n d i v i d u a l c h i l d r e n were i n v i t e d 
back i n t o the t e s t i n g room, where they were administered the d i v e r g e n t and 
I.Q. t e s t s . 
Each c h i l d i n the f i n a l sample had played i n d i v i d u a l l y with the e i g h t 
experimental toys four timBS, on s e p a r a t e o c c a s i o n s , and had completed a l l 
the p s y c h o l o g i c a l t e s t s . These c o n s i s t a d of three d i v e r g e n t t e e t s ("Uses 
f o r Things", " P i c t u r e Meanings" and " I n s t a n c e s " ) end Form L-M of the 
S t a n f o r d - B i n e t I n t e l l i g e n c e S c a l e ; a f u l l d e s c r i p t i o n of these, along with 
the s c o r i n g procedures adopted, appears i n Chapter 2. 
D e r i v a t i o n and r e l i a b i l i t y of the measures of p l a y : The main r e q u i r e -
ments f o r the measures of play were: 
(a) t h a t they should be based upon the experimental toys ( s t i m u l i ) , 
to f a c i l i t a t e comparison with divergent t e s t responses, 
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(b) t h a t they should r e f l e c t the p r i n c i p l e s i n v o l v e d i n the s c o r i n g 
of d i v e r g e n t t e s t s (FluBncy, F l e x i b i l i t y , O r i g i n a l i t y and 
E l a b o r a t i o n ) , 
( c ) t h a t they should be f a i r l y g ross, d e s c r i b i n g general p a t t e r n s 
of a c t i v i t y r a t h e r than d e t a i l e d a s p e c t s , 
(d) t h a t they should be o b j e c t i v e , avoiding i n f e r e n t i e l statements 
such as "anxious", "happy" or "sad" ( c f Hutt, Hutt and Ounsted, 
1963). 
The ssmple data sheet i n Appendix 3 shows how t h i s d e s c r i p t i o n , i n 
terms of the t o y s , was c a r r i e d out. A f u r t h e r category of " n o n - s p e c i f i c 
a c t i v i t y " (time spent out of c o n t a c t with the t o y s ) was i n i t i a l l y employed, 
but t h i s occurred so i n f r e q u e n t l y t h a t i t was e v e n t u a l l y d i s c a r d e d . The 
videotape r e c o r d i n g s were then played back i n c o n j u n c t i o n with these 
d e s c r i p t i o n s * T h i s served both as a check on the o r i g i n a l d e s c r i p t i o n 
( p a r t i c u l a r l y u s e f u l when c h i l d r e n were s w i t c h i n g r a p i d l y between t o y s , or 
p l a y i n g with more than one a t once), and as a means of timing each a c t i v i t y 
The d u r a t i o n of a c t i v i t y with each toy was "timed" i n terms of the videotapi 
r e c o r d e r ' s r e v o l u t i o n counter. S i n c e one r e v o l u t i o n does not r e p r e s e n t 
the same pe r i o d of time a t d i f f e r e n t p o i n t s on the tape, a c a l i b r a t i o n was 
c a r r i e d out so t h a t a l l recordings could be s t a n d a r d i s e d i n terms of "time 
i n t e r v a l s " ( T . I . s ) , one T . I . r e p r e s e n t i n g one r e v o l u t i o n a t the beginning 
of the tape. A f u l l record of each a c t i v i t y , and i t s d u r a t i o n , was thus 
a v a i l a b l e f o r each s e s s i o n of each c h i l d ' s i n d i v i d u a l p l a y . These r e c o r d s 
were"Bcored" f o r : 
(A) Duration of s e s s i o n , expressed i n s t a n d a r d i s e d Time I n t e r v a l s ( T . I . s ) 
(B) Number of to y s engaged. The e q u i v a l e n t of a "Fluency" s c o r e . 
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Number of changes between toys. The e q u i v a l e n t of a " F l e x i b i l i t y " 
s c o r e , t h i s d i f f e r s from "Number of toys engaged" i n t h a t c r e d i t i s 
given f o r r e t u r n i n g to a toy a f t e r i t has been played with p r e v i o u s l y . 
"Complexity". T h i s i s c a l c u l a t e d by counting the number of times 
mare than one toy i s engaged a t the same time (e.g. shaking the 
tambourine w h i l s t s i t t i n g on the bus) and i s along the l i n e s of an 
" E l a b o r a t i o n " s c o r e . 
Number o f toy u s e s . T h i s measure i s " q u a l i t a t i v e " , i n c o n t r a s t to 
( A ) , (B) and ( C ) , and c o n s i s t s of the t o t a l number of d i f f e r e n t uses 
made of the toys engaged i n each s e s s i o n . What c o n s t i t u t e s a "use" 
i s defined a t the l e v e l of simple p h y s i c a l d e s c r i p t i o n ; t h i s i s 
i l l u s t r a t e d i n Appendix 3. 
O r i g i n a l i t y of toy uses. Another " q u a l i t a t i v e " measure, t h i s i s 
l i n k e d with "Number of toy us e s " . I t i s c a l c u l a t e d i n the same way 
as O r i g i n a l i t y s c o r e s on d i v e r g e n t t e s t s (see Appendix 1 ) . Each 
"use" i s weighted according to i t s frequency of occurrence i n the 
whole sample of uses ( i . e . over a l l four s e s s i o n s , f o r each c h i l d ) , 
by d i f f e r e n t i a l l y a s s i g n i n g higher s c o r e s to the more i n f r e q u e n t uses 
according to t h e i r d i a t r i b u t i o n . On t h i s o v e r a l l b a s i s , O r i g i n a l i t y 
s c o r e s e re c a l c u l a t e d f o r each c h i l d ' s i n d i v i d u a l play s e s s i o n s . 
P r e f e r e n c e data. The t o t a l number of T . I . s spent with eech toy i s 
c a l c u l a t e d , and expressed as a percentage of the d u r a t i o n of the 
whole s e s s i o n . 
" A t t e n t i o n span". The t o t a l number of T . I . s spent with each toy i s 
di v i d e d by the number of times i t was engaged, to produce an " a t t e n t i o n 
span" s c o r e f o r each toy. These a re then averaged f o r each s e s s i o n 
to give an o v e r a l l measure of " a t t e n t i o n span", expressed i n T . I . s . 
164 
Appendix 3 i l l u s t r a t e s the t y p i c a l computation of a l l these measures 
from a sample data s h e e t . 
A b a s i c a l t e r n a t i v e to t h i s scheme, used by some workers, would 
have been to compute tim e - c o r r e c t e d s c o r e s such as "number of toys engaged 
per u n i t time" by d i v i d i n g each measure by the t o t a l d u r a t i o n of each 
s e s s i o n . T h i s was r e j e c t e d i n favour of the pre s e n t scheme, which t r e a t s 
"Duration of s e s s i o n " as a pla y meesure i t s e l f , f o r two re a s o n s . F i r s t l y , 
s i n c e the du r a t i o n of s e s s i o n s was not s t a n d a r d i s e d , the computation of 
time - c o r r e c t e d s c o r e s f o r very s h o r t s e s s i o n s would have produced some 
s p u r i o u s l y high s c o r e s , and v i c e v e r s a . Secondly, "Duration of s e s s i o n " 
i s a v a r i a b l e of t h e o r e t i c a l i n t e r e s t i n i t s own r i g h t - i t may, f o r Bxample, 
turn out to be r e l a t e d to the c h i l d ' s motivation to pla y i n the p r e s e n t 
s i t u a t i o n , so t h a t i t s r e l a t i o n s h i p s with other measures would be of i n t e r e s t . 
These measures a r e l i k e l y to be r e l i a b l e ones as they a r e f a i r l y g r o s s . 
I n order to check t h i s , two independent observers analysed the videotape 
r e c o r d i n g s of the same 20 i n d i v i d u a l play s e s s i o n s , and scored t h e i r 
d e s c r i p t i o n s f a r each measure except " O r i g i n a l i t y of toy u s e s " . ( T h i s was 
omitted because a weighting scheme which d i s c r i m i n a t e d adequately between 
s u b j e c t s would have been d i f f i c u l t to c o n s t r u c t f a r a sample based on only 
20 play s e s s i o n s ) . Spearman rank c o r r e l a t i o n c o e f f i c i e n t s between the two 
s e t s of s c o r e s were as f o l l o w s : 
(A) Duration of s e s s i o n 1.00 
(B) Number of toys engaged 0.94 
( c ) Number of changes between toys 0.95 
(D) "Complexity" 0.91 
( E ) Number of toy uses 0.93 
(H) Mean " a t t e n t i o n span" 0.92 
165 
A l l s i x c o r r e l a t i o n s e r e s i g n i f i c a n t a t the 0.001 I B V B I , confirming the 
adequate r e l i a b i l i t y o f the play measures. 
R e s u l t s ; The r e l a t i o n s h i p s between the 12 d i v e r g e n t t e s t Bubscoree 
and the I.Q. s c o r e s were d i s c u s s e d i n the second p e r t of Chapter 2; the 
meen " b a s e l i n e " c o r r e l e t i o n between I.Q. and these subecores wes 0.12 ( n . s . ) . 
The degree of i n t e r c o r r e l e t i o n amongst s c o r e s from the three d i v e r g e n t 
t e s t s (mean c o e f f i c i e n t 0.52, p<-0.05) was considered to be s u f f i c i e n t l y 
high to warrant t h e i r combination i n t o en o v e r a l l measure, end so " d i v e r g e n t 
index" s c o r e s were c a l c u l a t e d f o r each c h i l d by s t a n d a r d i s i n g and combining 
the Fluency eubscores from each t e s t . These were used i n c o n j u n c t i o n with 
the I.Q. s c o r e s to form f o u r c o n t r a s t i n g " a b i l i t y groups", l i k e those of 
Wallach and Kogan (1 9 6 5 ) . The two s e t s of scorBS were dichotomised a t 
t h e i r medians to produce "high" and "law" groups; s u b j e c t s thus f e l l i n t o 
f o u r groups, c l a s s i f i e d on a 2 x 2 b a s i s . The d i s t r i b u t i o n of the s e x e s 
amongst these four groups emerged es f o l l o w s : -
High divergent, high I.Q. ("HH"): 3 g i r l s , 2 boys 
High di v e r g a n t , low I.Q. ("HL"): 1 g i r l , 3 boys 
Low divergent, high I.Q. ("LH"): 2 g i r l s , 3 boys 
Low divergent, low I.Q. ( " L L " ) : 1 g i r l , 4 boys. 
To i n v e s t i g a t e p o s s i b l e sex d i f f e r e n c e s on the p l a y measures, t t e s t s 
f o r u n c o r r e l e t e d means were c a r r i e d out f a r a l l the p l a y measures except 
the "Preference d a t a " over e l l f o u r s e s s i o n s . These measures are non-
independent i n a sensB, s i n c e a p a r t i c u l a r s c o r e on one measure ( e . g . 
"Number of toys Bngaged") i s bound to i n f l u e n c e those on o t h e r s (e.g. 
"Number of changes between t o y s " ) . S i n c e , however, these interdepen-
d e n c e s a r e i n d i r e c t and i m p o s s i b l e to s p e c i f y , the performance of t t B S t s 
was not considered to be i n v a l i d . For the "Preference data", the order of 
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pr e f e r e n c e f o r each toy over e l l four s e s s i o n s was ranked f o r the sexes 
s e p a r a t e l y . Spearman's rank c o r r e l a t i o n c o e f f i c i e n t was computed between 
the two s e t s of ranks. T h i s c o e f f i c i e n t , along with the r e s u l t s of the 
t t e s t s , appears i n Table 21. Only one s i g n i f i c a n t sex d i f f e r e n c e was 
found ( g i r l s p l a y i n g with more toys per s e s s i o n than boys, p<.0.05), so 
subsequent a n a l y s e s were c a r r i e d out on the whole sample. 
In order to check t h a t previous experience with the experimental 
toys was not i n f l u e n c i n g the c h i l d r e n ' s i n d i v i d u a l play behaviour, the 
mother of each was asked to i n d i c a t e , on a d u p l i c a t e d q u e s t i o n n a i r e , which 
of the e i g h t were possessed and played with a t home. P o i n t - b i s e r i a l 
c o r r e l a t i o n s were then c a r r i e d out with " p l a y s with toy a t home/does not 
have toy a t home" as the d i s c r e t e , dichotomous v a r i a b l e and with the 
Pr e f e r e n c e data (over a l l 4 s e s s i o n s ) as the continuous v a r i a b l e , f o r each 
toy s e p a r a t e l y . (The data from the bus were omitted from t h i s a n a l y s i s , 
s i n c e only two c h i l d r e n possessed one a t home). The r e s u l t s , which appear 
i n Table 22, show t h a t c h i l d r e n with no previous experience o f the " T e p p i t t " 
o r the t r u c k , played with thBm s i g n i f i c a n t l y more then the o t h e r s . S i n c e 
these two toys accounted f o r only a s m a l l percentage of the o v e r a l l time, 
however, and s i n c e there was no s i g n i f i c a n t c o r r e l a t i o n f o r the othe r f i v e 
t o ys, i t was concluded t h a t previous experience with the experimental toys 
was not a f a c t o r which b i a s s e d the r e s u l t s unduly. 
Product-moment i n t e r c o r r e l a t i o n s WBre c a l c u l a t e d between a l l the pla y 
measures except the Preference data, over a l l four s e s s i o n s ; these appear 
i n Table 23. They were a l s o c a l c u l a t e d between each of these measures end 
each of the 13 t e s t scoreB (I.Q. and 12 di v e r g e n t aubscores) f o r each 
s e s s i o n s e p a r a t e l y ( u s i n g the same t e s t s c o r e s ; Tables 24-27). T h i s 
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TABLE 21 
Comparisons between the sexes on the measures of play over a l l four 
s e s s i o n s . 
(a) t t e s t s f o r u n c o r r e l a t e d means, N = 76. 
Pl a y measure 
X 
toys 
<r 
G i r l s 
t 
Duration of s e s s i o n 49.20 35 .70 41 .04 28.01 1 .0 ( n . s . ) 
Number of toys engaged 3.46 1 .62 4 .54 1 .92 2 .6 (p t 0 .05 ) 
Number of changes 
between toys 4 .56 3 .96 5.08 2 .73 0 .6 ( n . s . ) 
"Complexity" 1 .76 2 .20 0 .96 1 .82 1.6 ( n . s . ) 
Number of toy uses 5.37 3 .20 6.27 2 .60 1 .2 ( n . s . ) 
O r i g i n a l i t y of toy uses 3.83 3.54 3 .62 3 .13 0 .3 ( n . s . ) 
A t t e n t i o n span 1 2 . 2 ? 7 .74 9.79 7 .35 1 .3 ( n . s . ) 
(b) Spearman's rank c o r r e l a t i o n c o e f f i c i e n t , N = 8. 
P r e f e r e n c e data P = 0 . 9 5 , p< 0 . 0 0 1 . 
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TABLE 22 
E f f e c t s of previous experience with the experimental toys on p l a y 
behaviour ( P o i n t - b i s e r i a l c o r r e l a t i o n s , N = 1 9 } . 
Toy rpb P 
T r a i n a . 1 7 n.s. 
Xylophone 0.11 n.s. 
" T a p p i t t " 0.25 < 0.05 
Tambourine 0.11 n.s. 
Rag d o l l • .•6 n.s. 
B e l l ShakBr 0.02 n.s. 
Truck 0.30 < 0.01 
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information was expressed i n graphic from by p l o t t i n g the mean c o r r e l a t i o n 
of each play measure with the div e r g e n t t e s t s . F i g u r e 13 shows the 
c o r r e l a t i o n trends over s e s s i o n s f o r "Duration of s e s s i o n " , "Number of 
toys engaged", "Number of changes between t o y s " , and "Number of toy uses"; 
F i g u r e 14 f o r "Complexity", " O r i g i n a l i t y of toy uses", and " A t t e n t i o n span". 
Any i n t e r p r e t a t i o n of these c o r r e l a t i o n s must take i n t o account the way i n 
which the play measures themselves vary over s e s s i o n s ; F i g u r e s 6-12 show, 
t h e r e f o r e , i n s i m i l a r graphic form, the mean s c o r e s of the whole sample on 
each p l a y measure over the four s e s s i o n s . They a l s o show the e q u i v a l e n t 
f i g u r e s f o r the four a b i l i t y groups ("HH", "HL", "LH", "LL", as d e s c r i b e d 
e a r l i e r ) , taken s e p a r a t e l y . 
These four groups were f u r t h e r compared i n terms of t h e i r toy p r e f e r -
ences. The percentage of the du r a t i o n of each s e s s i o n spent with each toy 
was averaged aver the four s e s s i o n s f o r each group, and p l o t t e d i n histogram 
form ( F i g u r e 1 5 ) . To t e s t f o r o v e r a l l d i f f e r e n c e s i n the p a t t e r n of these 
p r e f e r e n c e s between the groups, K e n d a l l ' s c o e f f i c i e n t of concordance (W) 
was computed. In t h i s t e s t the groups a r e considered ae f o u r "judges" who 
"rank" eech toy f o r preference; W, the degree of a s s o c i a t i o n between t h e i r 
"judgements", was c a l c u l a t e d as 0.89 ( p < 0.001). 
D i s c u s s i o n ; (a) I n t e r r e l a t i o n s h i p s between the measures of p l a y . 
Table 23 shows t h a t the play measures a r e h i g h l y i n t e r c o r r e l a t e d 
(mostly a t the 0.001 l e v e l ) with the exce p t i o n of " A t t e n t i o n span". T h i s 
appears to be s i g n i f i c a n t l y c o r r e l a t f i d with those of the othe r meesures 
which emphasise the " q u a l i t a t i v e " r a t h e r than the " q u a n t a t i v e " a s p e c t s of 
p l a y . "Number of toys engaged" and "Number of changes between t o y s " 
c l e a r l y r e p r e s e n t the " q u a n t i t y " or " e x t e n t " of play i n terms of the to y s , 
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and show law c o r r e l a t i o n s with " A t t e n t i o n span". In other words, to play 
with more toys means spending l e s s time with each. "Complexity" and 
" O r i g i n a l i t y of toy uses", however, a re measures which r e f l e c t the " q u a l i t y " 
of p l a y , and are s i g n i f i c a n t l y r e l a t e d to "A t t e n t i o n span"; more time 
spent with i n d i v i d u a l toys i n c r e a s e s the p o s s i b i l i t y of unusual or "complex" 
p l a y . 
N either "Duration of s e s s i o n " nor "Number of toy uses" f a l l s i n t o 
t h i s d e s c r i p t i o n i n an obvious way; the l a t t e r i s , i n a sense, both 
q u a n t i t a t i v e end q u a l i t a t i v e . I t s low c o r r e l a t i o n with " A t t e n t i o n span" 
(•.•4, n.s.) suggests t h a t the q u a n t i t a t i v e a s p e c t s predominate. "Duration 
of s e s s i o n " c o r r e l a t e s Q.53 ( p < 0.001) with " A t t e n t i o n span"; the longer 
the s e s s i o n , the more time i s a v a i l a b l e f o r play with i n d i v i d u a l t o y s . 
(b) V a r i a t i o n i n the play measures over s e s s i o n s . 
The d i s t i n c t i o n drawn i n the pre v i o u s s e c t i o n between " q u a l i t a t i v e " 
and " q u a n t i t a t i v e " play measures forms the b a s i s f o r our p r e d i c t i o n s about 
t h e i r v a r i a t i o n over the f o u r s e s s i o n s . I t was suggested e a r l i e r t h a t 
" e x p l o r a t i o n " , i n the B a r l y s e s s i o n s , would g r a d u a l l y give way to p l a y . 
In more c o n c r e t e terms, t h i s means t h a t c h i l d r e n aught to pla y with most 
of the toys i n a c u r s o r y f a s h i o n i n the e a r l y s e s s i o n s , and g r a d u a l l y 
c o n c e n t r a t e on fewer of the toys, playBd with f o r longer ( i n d i v i d u a l l y ) and 
i n more d i f f e r e n t ways. In other words, we p r e d i c t t h a t the " q u a n t i t a t i v e " 
measures ought to f a l l over s e s s i o n s , whereas the " q u a l i t a t i v e " ones should 
r i s e . With t h i B p r i n c i p l e i n mind, we now look e t the v a r i a t i o n of each 
measure i n d i v i d u a l l y . 
( i ) Duration of s e s s i o n ( F i g u r e 6) 
T h i s measure i s u n l i k e the o t h e r s , not being based on thB experimental 
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s t i m u l i ; t h e r e are no s p e c i f i c p r e d i c t i o n s . I t appears, however, t h a t 
the d u r a t i o n of each s e s s i o n f a l l s s t e a d i l y i n gen e r a l ; t h i s i s perhaps 
a s i d e - e f f e c t of the t r a n s i t i o n from e x p l o r a t i o n to p l a y . The s c o r e s of 
the "HL" group a re n o t i c e a b l y higher than those of a l l the other t h r e e on 
each o c c a s i o n . 
( i i ) Number of toys engaged ( F i g u r e 7) 
We expect t h i s " q u a n t i t a t i v e " measure to f a l l over s e s s i o n s ; t h i s 
trend i s by no means c l e a r - c u t . The "LL" group p l a y s with c o n s i s t e n t l y 
fewer toys per s e s s i o n (with one minor exception i n s e s s i o n 3 ) . 
( i i i ) Number of changes between toys ( F i g u r e 8) 
The p r e d i c t i o n t h a t t h i s measure ought to f a l l over s e s s i o n s i s 
c l e a r l y confirmed. The "LL" group i s the only exception; i t s mean s c o r e s 
are g e n e r a l l y lower and more i n c o n s i s t e n t than those of the oth e r groups. 
( i v ) "Complexity" ( F i g u r e 9) 
The p r e d i c t e d r i s e i n t h i s " q u a l i t a t i v e " measure i s obtained only 
f o r the two "low I.Q." groups, which a l s o have higher o v e r a l l s c a r e s . 
( v ) Number of toy uses ( F i g u r e 10) 
An a p r i o r i p r e d i c t i o n about the v a r i a t i o n of t h i s measure would be 
t h a t i t ought to r i s e over s e s s i o n s ; as " p l a y " develops, c h i l d r e n o r i g i n a t e 
more and more toy uses. T h i s i s complicated, however, by the f a c t t h a t 
the mean number of toys played with f a l l s over s e s s i o n s ( F i g u r e 6 ) , and 
because the measure appeared to be " q u a n t i t a t i v e " r a t h e r than " q u a l i t a t i v e " 
i n the previous s e c t i o n . T h i s second c o m p l i c a t i o n predominates: t h e r e i s 
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a c l e a r f a l l over s e s s i o n s i n a l l but the "LL" group, which again o b t a i n s 
much lower s c o r e s than the other t h r e e . 
( v i ) O r i g i n a l i t y of toy uses. ( F i g u r e 11) 
The p r e d i c t e d r i s e over s e s s i o n s i s t r u e only of the"LL" group; the 
o t h e r 3 d i s p l a y d i f f e r e n t , and i n c o n s i s t e n t p a t t e r n s . 
( v i i ) A t t e n t i o n span ( F i g u r e 12) 
We expect c h i l d r e n to spend more time with fewer toys as " e x p l o r a t i o n " 
givBS way to "play"; t h i s measure ought, t h e r e f o r e , to r i s e over s e s s i o n s . 
T h i s p r e d i c t i o n i s confirmed, with the two "high c r e a t i v i t y " groups o b t a i n -
i n g higher s c o r e s than thB "low c r e a t i v i t y " ones. 
With the exception of " O r i g i n a l i t y of toy uses", i t seems reasonable 
to conclude t h a t the d i f f e r e n t i a l p r e d i c t i o n s regarding the " q u a l i t a t i v e " 
as d i s t i n c t from the " q u a n t i t a t i v e " p l a y measures were confirmed. The 
"LL" a b i l i t y group de v i a t e d from the p a t t e r n of the other t h r e e i n most 
c a s e s ; t h i s was p o s s i b l y because the c h i l d r e n i n t h i s group spent much l e s s 
time p l a y i n g i n the experimental s i t u a t i o n than the o t h e r s ( F i g u r e 6 ) . The 
p r e s e n t s e c t i o n provides a background a g a i n s t which to e v a l u a t e the c o r r e -
l a t i o n s between the measures of play, and those of I.Q. and d i v e r g e n t 
t h i n k i n g . 
( c ) C o r r e l a t i o n s between the measures of play, d i v e r g e n t t h i n k i n g 
and I.Q. 
Tables 24-27 show the i n t e r c o r r e l a t i o n s between the p l a y measures and 
a l l 13 t e s t subscores f o r each s e s s i o n s e p a r a t e l y . Although many of these 
c o e f f i c i e n t s are n o n - s i g n i f i c a n t , c e r t a i n s u g g e s t i v e p a t t e r n s emerge from 
the s i g n i f i c a n t ones, "Duration of s e s s i o n " and " A t t e n t i o n span" produce 
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g e n e r a l l y higher c o r r e l a t i o n s with the d i v e r g e n t t e s t s than do the other 
play measures; t h i s suggests t h a t the d i v e r g e n t t h i n k e r , a t l e a s t i n the 
present s i t u a t i o n , i s the c h i l d who i s l i k e l y to spend more time p l a y i n g 
than o t h e r s , and who p r e f e r s to con c e n t r a t e f o r longer periods on i n d i v i d u s l 
t o y s . The thr e e n o t i c e a b l e f e a t u r e s about the c o r r e l a t i o n s between the 
play measures and I.Q. are the c o n s i s t e n t l y negative c o e f f i c i e n t s produced 
by "Complexity 1 1 and " A t t e n t i o n span", and the s i g n i f i c a n t c o e f f i c i e n t s 
produced by the " q u a n t i t a t i v e " measures ("Number of toys engaged", "Number 
of changes between t o y s " and "Number of toy u s e s " ) a t s e s s i o n 3. 
ThB main i n t e r e s t of the present s e c t i o n , however, i s the way i n 
which the p l a y - d i v e r g e n t t e s t c o r r e l a t i o n s vary over s e s s i o n s . S i n c e no 
meaningful c o r r e l a t i o n p a t t e r n emerged f o r the i n d i v i d u a l d i v e r g e n t sub-
s c o r e s i n Ta b l e s 24-27, end s i n c e they were found to be h i g h l y i n t e r c o r r e -
l a t e d i n Chapter 2, i t was f e l t t h a t l i t t l e i nformation would be l o s t by 
averaging t h e i r c o r r e l a t i o n s with each play measure. In view of thB 
r e s u l t s of the previous s e c t i o n , the c o r r e l a t i o n trends of the " q u a n t i t a t i v e " 
measures ("Number of toys engaged" and "Number of changes between t o y s " ) 
were p l o t t e d i n a d i f f e r e n t F i g u r e (13) to those of the " q u a l i t a t i v e " ones 
("Complexity" and " O r i g i n a l i t y of toy uses") which appear i n F i g u r e 14 
along with t h a t f o r " A t t e n t i o n span". The e q u i v a l e n t data f o r "Duration 
of s e s s i o n " and "Number of toy uses" (which appeared to be predominantly 
"quantitative") ere in c l u d e d i n F i g u r e 13. 
Examination of thBse two f i g u r e s shows t h a t t h e r e a r e , i n f a c t , no 
major d i f f e r e n c e s between the p l o t s f o r the two types of pla y measure. 
There i s a s i z e a b l e drop i n a l l c o r r e l a t i o n s between s e s s i o n s 1 and 2; 
thBse g r a d u a l l y r i s e through s e s s i o n 3, to a l e v e l a t s e s s i o n 4 which i s 
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approximately the same as t h a t a t s e s s i o n 1. A suggested e x p l a n a t i o n 
f o r t h i s g e n e r a l shape i s as f o l l o w s : the r e l a t i o n s h i p between i n i t i a l 
e x p l o r a t o r y behaviour ( i n s e s s i o n 1) and d i v e r g e n t t h i n k i n g i s a p o s i t i v e 
one; although none of the c o r r e l a t i o n c o e f f i c i e n t s are s i g n i f i c a n t , four 
of the seven are higher then the " b a s e l i n e " c o r r e l a t i o n with I.Q. ( I t i s 
s t r i k i n g , perhaps, t h a t c o r r e l a t i o n s between t e s t and b e h a v i o u r a l measures 
can be as high as those amongst d i f f e r e n t t e s t s ) . In s e s s i o n 2, the 
c h i l d r e n ' s behaviour i s s t i l l p a r t l y e x p l o r a t o r y ; they a r e unsure of 
what to expect. On a r r i v a l i n the playroom, however, they f i n d the same 
experimental toys as were present i n s e s s i o n 1; i n a sense, t h e i r behaviour 
could be regarded as a t r a n s i t i o n from e x p l o r a t i o n to p l a y . T h i s ambiguous 
s i t u a t i o n causes the drop i n c o r r e l a t i o n s with divergent t h i n k i n g . These 
c o r r e l a t i o n s r i s e again i n s e s s i o n s 3 and 4, as the c h i l d r e n p l a y with 
what are by now f a m i l i a r t o y s . 
I t i s t r u e t h a t t h i s e x p l a n a t i o n i s e s s e n t i a l l y post hoc, and t h a t 
the drop i n c o r r e l a t i o n s a t s e s s i o n 2 might be the r e s u l t , f o r example, of 
a r e s t r i c t i o n of range e f f e c t i n the play measures. No such e f f e c t i s 
apparent i n F i g u r e s 6-12, however. The value of such an e x p l a n a t i o n l i e s 
mainly i n i t s p o t e n t i a l f o r s t i m u l a t i n g f u r t h e r r e s e a r c h hypotheses to be 
t e s t e d ; some of t h e s e are developed i n Chapter 9. The b a s i c notion of 
common ground between e x p l o r a t i o n , p l a y and d i v e r g e n t t h i n k i n g appears to 
hold promise. 
(d) A n a l y s i s of the " P r e f e r e n c e data" 
F i g u r e 15 shows t h a t the bus was p r e f e r r e d by a l l four a b i l i t y 
groups; i n p a r t i c u l a r , by the "l_L" group. T h i s group played with the 
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bus to such an e x t e n t , i n f a c t , t h a t i t spent c o n s i d e r a b l y l e s s time 
than the other groups on most of the other t o y s . The high l e v e l of 
s i g n i f i c a n c e of the c o e f f i c i e n t of concordance between the four groups i n 
terms of t h e i r p r e f e r e n c e s , (p<0.001) however, i n d i c a t e s t h a t there are 
no d i f f e r e n c e s between the o v e r a l l p a t t e r n s of these p r e f e r e n c e s . In 
g e n e r a l t h i s type of p l a y data appears to be r e l a t i v e l y unimportant i n 
r e l a t i o n to t e s t performance as compared with the other measures, which 
combine information from the i n d i v i d u a l t o y s . 
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CHAPTER 8 THE EFFECTS OF VARIATION IN PLAY INSTRUCTIONS : 
A STUDY WITH 6 TO 7 YEAR OLDS 
Sub.iects: The s u b j e c t s were 39 s c h o o l c h i l d r e n from two Durham 
primery s c h o o l s . 19 c h i l d r e n (ten g i r l s and nine boys) were a l l o c a t e d 
to the " p l a y " c o n d i t i o n and 20 ( t e n g i r l s and ten boys) to the " e x p l o r a t i o n " 
c o n d i t i o n so t h a t thB two groups would be roughly e q u i v a l e n t i n terms of 
meen age end i n t e l l i g e n c e . The d e t a i l s of t h i s matching are d e s c r i b e d 
i n the r e s u l t s s e c t i o n , and appear i n Table 2B. 
Procedure: The c h i l d r e n were tr e n s p o r t e d to the Psychology Depart-
ment i n groups of four, on the afternoons of ten c o n s e c u t i v e weekdays 
(the l a s t group c o n s i s t e d of t h r e e c h i l d r e n o n l y ) . Each afternoon's 
meeting l a s t e d f o r two hours, during which each c h i l d spent 25 minutes 
with each of four r e s e a r c h workers, a l l working on d i f f e r e n t p r o j e c t s . 
The 20 spare minutes allowed f o r i n d i v i d u a l s spending longer then the 
a l l o c a t e d 25 minutes on any of the t a s k s , and formed a breek during which 
the c h i l d r e n were given d r i n k s and b i s c u i t s . 
Each c h i l d spent the f i r s t 10 minutes of h i s 25 with the p r e s e n t 
experimenter i n the playroom. The play s i t u a t i o n and r e c o r d i n g techniques 
were i d e n t i c a l to those d e s c r i b e d i n Chapter 7, with the exception t h a t 16 
experimental toys were used i n p l a c e of the o r i g i n a l e i g h t . These were 
r e l a t i v e l y 'linstructured', 1 as i n the p r e s c h o o l study, so as to o f f e r the 
p o t e n t i a l f o r a wide range of d i f f e r e n t a c t i v i t i e s and c o n s i s t e d of a 
r a g d o l l (used with the p r e s c h o o l e r s ) : a m i n i a t u r e brush; a bus (used with 
the p r e s c h o o l e r s ) ; a toy telephone; a xylophone (used with the p r e s c h o o l e r s ) ; 
a s a n d p i t c o n t a i n i n g eggboxes, p l a s t i c c a r t o n s and other c o n t a i n e r s ; a 
192 
"Spacehopper" ( l a r g e rubber balloon which can be s a t and bounced upon); 
an e a s e l with p a i n t s and paper; a s e t of " S t i c k l e b r i c k s " ( b u i l d i n g b l a c k s 
of d i f f e r e n t shapes which f i t together i n d i f f e r e n t ways); a toy cooker; 
a wooden t r i a n g l e an wheels (each s i d e about 12 i n c h e s l o n g ) ; a s m a l l 
seesaw; four c h i l d r e n ' s books; a truck (used with the p r e s c h o o l e r s ) ; a 
Wendy house and ..a s m a l l wooden t r i c y c l e . 
I n the " p l a y " c o n d i t i o n , c h i l d r e n were i n v i t e d to p l a y with the toys 
by themselves u n t i l the experimenter returned about ten minutes l a t e r . 
They were encouraged to enjoy themselves, and to p l a y with as many of the 
toys as they l i k e d . The " e x p l o r a t i o n " group were t o l d , "We are t r y i n g to 
f i n d out how c h i l d r e n l i k e to p l a y . Play with these toys by y o u r s e l f f o r 
a w h i l e , and I w i l l come back to ask you some que s t i o n s about them." 
(These " q u e s t i o n s " r e f e r r e d to the "Uses" t e s t , i n which the c h i l d r e n were 
asked "how they could play w i t h " v a r i o u s o b j e c t s ) . 
Although u n f a m i l i a r with the s i t u a t i o n , the c h i l d r e n were old enough 
to overcome the a n x i e t y of p l a y i n g by themselves; most, i n f a c t , were 
d i f f i c u l t to hold back! A f t e r about ten minutes of o b s e r v a t i o n and video-
tape r e c o r d i n g , the experimenter re-entered the room and administered the 
p s y c h o l o g i c s l t e s t s . These were s e l e c t e d according to the recommendations 
of Chapter 2, bearing i n mind the shortage of time and the problems encoun-
te r e d i n the p r e - s c h o o l study. They c o n s i s t e d of two d i v e r g e n t t e s t s 
( " P i c t u r e Meanings" and "Uses f o r Things") and Raven's Coloured P r o g r e s s i v e 
M a t r i c e s T e s t (1956) and are d e s c r i b e d i n the next s e c t i o n . 
Every e f f o r t was made to e s t a b l i s h a p l a y f u l , game-like atmosphere 
f o r the d i v e r g e n t t e s t s , as s p e c i f i e d by Wallach and Kogan (1965). These 
were administered f i r s t ; no time l i m i t s were a p p l i e d . S u b j e c t s were taken 
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through an example of each t e s t before attempting i t ; a l l responses were 
spoken i n t o a tape r e c o r d e r , and the tapes subsequently t r a n s c r i b e d f o r 
s c o r i n g . The c h i l d r e n ' s v e r b a l responses to each item of the Coloured 
M a t r i c e s t e s t , which was administered next, were w r i t t e n down on d u p l i c a t e d 
answer s h e e t s by the experimenter. 
D e s c r i p t i o n of the t e s t s and s c o r i n g procedures: 
(1) I.Q. The book form of Raven's Coloured P r o g r e s s i v e M a t r i c e s ( S e t s 
A, Ab, B; Revised Order, 1956) was administered according to the 
c o n d i t i o n s l a i d down i n the t e s t msnnual (Raven, 1960). Raw s c o r e s 
were converted to the e q u i v a l e n t of standard I.Q. s c o r e s according 
to the age norms provided i n t h i s mannual. 
(2) P i c t u r e Meanings. T h i s t e s t was d e s c r i b e d i n d e t a i l i n Chapter 2. 
Two s t i m u l i (one " l i n e meanings" and one'pattern meanings") were 
taken from Wallach and Kogan's (1965) o r i g i n a l t e s t ; responses were 
scored f o r Fluency and O r i g i n a l i t y according to the p r i n c i p l e s 
d e s c r i b s d i n Appendix 1• 
(3) Uses f o r Things. Also d e s c r i b e d i n d e t a i l i n Chapter 2; two 
a c t u a l o b j e c t s (an empty cardboard box and a newspaper) were used as 
s t i m u l i . Fluency and O r i g i n a l i t y s c o r e s were c a l c u l a t e d according 
to the p r i n c i p l e s d e s c r i b e d i n Appendix 1. 
R e s u l t s : t t e s t s f o r u n c o r r e l a t e d meens were c a r r i e d out to i n v e s t i -
gate p o s s i b l e d i f f e r e n c e s i n age and s t a n d a r d i s e d M a t r i c e s s c o r e s ( a ) between 
the sexes (over thB whole sample of 39) and (b) between the " p l a y " and 
" e x p l o r a t i o n " groups ( f o r both sexes t o g e t h e r ) . The means, standard 
194 
d e v i a t i o n s and value of t f o r these a n a l y s e s appear i n Table 28. The 
n o n - s i g n i f i c a n t r e s u l t s i n d i c a t e ( a ) t h a t any subsequent sex d i f f e r e n c e s 
found on the play measures w i l l not be a t t r i b u t a b l e to s p u r i o u s age or 
M a t r i c e s e f f e c t s , and (b) t h a t the two treatment groups a r e matched f o r 
these two v a r i a b l e s . 
Scores were obtained f o r eech c h i l d on the e i g h t measures of play 
which were d e r i v e d i n Chapter 7 (the r e c o r d i n g techniques and data s h e e t s 
were the same as those of the p r e s c h o o l e r s ; a t y p i c a l computation of the 
measures appears i n Appendix 3 ) . The d i f f e r e n c e s i n p l a y performance 
between the two treatment groups, and thB p o t e n t i a l e f f e c t s of sex d i f f e r e n c e s 
were i n v e s t i g a t e d by a 2 x 2 A n a l y s i s of Variance f o r each play measure 
except the "-Preference data"; the summary t a b l e s f o r t h e s e a n a l y s e s appear 
i n Table 29. S i n c e there were no s i g n i f i c a n t main e f f e c t s or i n t e r a c t i o n s 
i n v o l v i n g sex, subsequent a n a l y s e s of the r e l a t i o n s h i p s between these 
v a r i a b l e s were c a r r i e d out f o r the sexes combined. Table 30 shows the 
means and standard d e v i a t i o n s of the p l a y s c o r e s of eech treatment group 
f o r the sexes combined. 
Product - moment i n t e r c o r r e l a t i o n s were c a l c u l a t e d between the f i v e 
t e s t s c o r e s (I.Q. and four d i v e r g e n t s u b s c o r e s ) over the whale ssmple; 
these appear i n Table 31. The mean " b a s e l i n e " c o r r e l a t i o n between I.Q. 
and t h e s e four subscores was c a l c u l a t e d as 0.18 ( n . s . ) . Product-moment 
c o r r e l a t i o n s were a l s o c a l c u l a t e d between a l l the p l a y measures except the 
" P r e f e r e n c e data" f o r each treatment group s e p a r a t e l y ( T a b l e 32) and between 
these measures and each of the f i v e t e s t subscores ( T a b l e s 33 and 3 4 ) . 
To i n v e s t i g a t e p o t e n t i a l d i f f e r e n c e s between the sexes end the two 
treatment groups i n terms of t h e i r " P r e f e r e n c e data", percentages of the 
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TABLE 28 
Comparisons of mean age and s t a n d a r d i s e d Matrices s c o r e s ( t t e s t s f o r 
u n c o r r e l a t e d means, N 3 3 9 ) . 
(a) Between the sexes (treatment groups combined) 
Boys G i r l s 
x tr x r t 
Age (months) 
Matri c e s 
82.26 3.05 84.75 3.99 
113.79 9.34 105.25 16.08 
2.2 ( n . s . ) 
2.0 ( n . s . ) 
(b) Between the treatment groups ( s e x e s combined) 
"Pl a y " " E x p l o r a t i o n " 
X «r X <r t 
Age (months) 
Matri c e s 
84.58 3.22 82.55 3.99 
110.16 14.33 108.70 13.53 
1.7 ( n . s . ) 
0.3 ( n . s . ) 
1 9 6 
TABLE 2 9 
The e f f e c t s of i n s t r u c t i o n s and sex d i f f e r e n c e s on the play measures 
( A n a l y s i s of Var i a n c e summary t a b l e s , N = 3 9 ) . 
P l a y measure Source of Variance d.f. Mean Square F p 
I n s t r u c t i o n s 1 9 0 . 3 3 < 1 . 0 0 n.s. 
Sex 1 1 6 9 9 . 0 8 3 . 0 8 n.s* 
Duration of s e s s i o n I n s t r u c t i o n s x 
Within c e l l s 
Sex 
3 5 
3 2 . 0 4 
5 5 2 . 0 9 
< 1 . 0 0 n.s. 
I n s t r u c t i o n s 1 8 . 3 6 <. 1 . 0 0 n.s. 
Number of Sex 1 1 . 6 2 < 1 . 0 0 n.s. 
toys engaged I n s t r u c t i o n s x 
Within c e l l s 
Sex 
3 5 
3 . 3 2 
11 . 4 4 
< 1 . 0 0 n.s. 
I n s t r u c t i o n s 1 2 6 . 5 3 < 1 . 0 0 n.s. 
Number of changes Sex 1 2 9 . 4 0 1 . 1 0 n.s. 
between toys I n s t r u c t i o n s x 
Within c e l l s 
Sex 
3 5 
1 3 . 2 3 
2 6 . 7 4 
< 1 . 0 0 n.s. 
I n s t r u c t i o n s 1 7 . 8 0 2 . 4 1 n.s. 
S B X 1 1 . 1 1 < 1 . 0 0 n.s. 
"Complexity" I n s t r u c t i o n s x 
Within c e l l s 
Sex 
3 5 
5 . 8 0 
3 . 2 4 
1 . 7 9 n.s. 
I n s t r u c t i o n s 1 9 . 4 4 c 1 . 0 0 n.s. 
Number of Sex 1 0 . 6 0 < 1 . 0 0 n.s. 
toy uses I n s t r u c t i o n s x 
Within c e l l s 
Sex 
3 5 
1 . 3 4 
2 1 . 6 6 
< 1 . 0 0 n.s. 
I n s t r u c t i o n s 1 8 . 7 9 < 1 . 0 0 n.s. 
O r i g i n a l i t y of 
toy uaes 
Sex 
I n s t r u c t i o n s x 
Within c e l l s 
5ex 
3 5 
1 . 8 6 
7 . 4 4 
1 7 . 4 B 
< 1 . 0 0 
< 1 . 0 0 
n.s. 
n.s. 
I n s t r u c t i o n s 1 1 6 5 . 7 7 < 1 . 0 0 n.s. 
Sex 1 4 6 3 . 7 4 1 . 0 0 n.s. 
A t t e n t i o n span I n s t r u c t i o n s x 
Within C B I I S 
Sex 
3 5 
1 5 . 6 6 
4 6 3 . 3 1 
<. 1 . 0 0 n.s. 
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TABLE 30 
Means and standard d e v i a t i o n s of play s c o r e s of each treatment group 
(s e x e s combined). 
Pl a y measure 
" P l a y " 
(N = 
group 
19) 
" E x p l o r a t i o n " 
(N = 20) 
group 
X IT X (T 
Duration of s e s s i o n 123.9 601 .6 127.2 543.4 
Number of toys 
engaged 6.5 10.7 7.6 10.2 
Number of changes 
between toys 11.0 30.9 9.4 19.6 
"Complexity" 1 .9 3.8 1.0 2.4 
Number of toy uses 11.7 19.3 10.7 19.2 
O r i g i n a l i t y of toy 
uses 5.9 16.6 5.1 14.6 
A t t e n t i o n span 15.3 240.2 19.4 606.4 
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TABLE 31 
I n t e r - and i n t r a - t e s t c o r r e l a t i o n s over the whole sample (N = 39). 
T e s t Score P i c t u r e Meanings O r i g i n a l i t y 
Uses 
Fluenc 
f o r Things 
y O r i g i n a l i t y 
Coloured 
Metri c e s 
I.Q. 
P i c t u r e Fluency 70 4e 41 00 
Meanings 
O r i g i n e l i t y 35 29 08 
Uses f o r Fluency 70 27 
Things 
O r i g i n a l i t y 38 
Decimal p o i n t s omitted; c o r r e l a t i o n s of 0.32, 0.41 and 0.50 are 
s i g n i f i c a n t a t the 0.05, 0.01 and 0.0G1 l e v e l s r e s p e c t i v e l y . 
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d u r a t i o n o f each s e s s i o n spent with each toy were averaged f o r each sex 
(treatment groups combined) and f o r each treatment group (sexes combined). 
Thi s l a t t e r data was p l o t t e d i n histogram form and appears i n F i g u r e 16. 
The order of preference f o r each toy was ranked i n each c a s e , and Spearman's 
rank c o r r e l a t i o n c o e f f i c i e n t was computed between the two s e t s of ranks f o r 
the s e x e s , and between those f o r the treatment groups. These were 0.60 
(p<.0.05) and 0.90 (p< 0.001) r e s p e c t i v e l y . 
D i s c u s s i o n : ( a ) Comparison between the treatment groups on the 
measures of p l a y . 
Tables 29 and 30 show t h a t there a r e no o v e r a l l d i f f e r e n c e s between 
the two treatment groups on the pla y measures; n e i t h e r are t h e r e any 
s i g n i f i c a n t i n t e r a c t i o n s with sex. The general p a t t e r n of the i n t e r r e l a -
t i o n s h i p s between these measures (Table 32) i s a l s o s i m i l a r between the 
groups ( a s with the p r e s c h o o l e r s , most c o r r e l a t i o n c o e f f i c i e n t s are h i g h ) , 
but there are some important d i v e r g e n c e s . The c o r r e l a t i o n s o f "Duration 
of s e s s i o n 1 1 are much lower than the e q u i v a l e n t f i g u r e s f o r the p r e s c h o o l e r s , 
only one reaching s i g n i f i c a n c e . T h i s e f f e c t i s p a r t i c u l a r l y pronounced i n 
the " e x p l o r a t i o n " group, and a r i s e s because the d u r a t i o n s of play s e s s i o n s 
were much more uniform i n thB present study. "Duration of s e s s i o n " i s 
probably r e l a t e d to the c h i l d r e n ' s motivation to play when they a r e allowed 
to terminate t h e i r play s e s s i o n s a t w i l l ; t h i s i s demonstrated by i t s 
higher c o r r e l a t i o n s with the other measures i n the pr e - s c h o o l sample. 
"Complexity" e x h i b i t s c o n s i s t e n t l y n o n - s i g n i f i c a n t c o r r e l a t i o n s with the 
other measures i n the " p l a y " group, whereas those i n the " e x p l o r a t i o n " group 
are mostly s i g n i f i c a n t . 
The c o r r e l a t i o n s of " A t t e n t i o n span" are very s i m i l a r f o r both 
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treatment groups; these are much lower than the e q u i v a l e n t f i g u r e s f o r 
the p r e s c h o o l e r s , although the previous d i s t i n c t i o n which was made between 
" q u a l i t a t i v e " and " q u a n t i t a t i v e " play measures appears to hold ("Number of 
toy us e s " c o r r e l a t i n g as a " q u a n t i t a t i v e " measure i n the pr e s e n t s t u d y ) . 
(b) C o r r e l a t i o n s between the measures of play, divergent t h i n k i n g 
and I.Q. 
The i n t e r c o r r e l a t i o n s of the f i v e t e s t subscores, shown i n Table 31 , 
fo l l o w a p a t t e r n which i s p r e d i c t a b l e from the c o n c l u s i o n s of P a r t 1, given 
t h a t the sample has a mean I.Q. of about 110. C o r r e l a t i o n s amongst the 
di v e r g e n t t e s t s are high (mean c o e f f i c i e n t 0.49! p<.0.01) and t h e i r 
c o r r e l a t i o n s with I.Q. are low (mean c o e f f i c i e n t 0.18, n . s . ) . The two 
minor i n c o n s i s t e n c i e s i n t h i s o v e r a l l p a t t e r n (the s i g n i f i c a n t c o r r e l a t i o n 
between I.Q. and "Uses f o r Things - O r i g i n a l i t y " and the n o n - s i g n i f i c a n t 
one between t h i s l a t t e r s c o r e and " P i c t u r e meanings - O r i g i n a l i t y " ) probably 
a r i s e because the sample of both s u b j e c t s and of t e s t s i s s m a l l . 
The p l a y - d i v e r g e n t t e s t i n t e r c o r r e l a t i o n s of Tables 33 and 34 are 
be s t considered i n the conte x t of the " q u a l i t a t i v e / q u a n t i t a t i v e " d i s t i n c t i o n . 
Although most of these c o r r e l a t i o n s are not s t a t i s t i c a l l y s i g n i f i c a n t , i t 
i s noteworthy, as with the p r e s c h o o l e r s , t h a t s e v e r a l are higher than the 
mean " b a s e l i n e " c o r r e l a t i o n between I.Q. and the d i v e r g e n t t e s t s (0.18, n.s.) 
The threB'^quantitative" measures ("Number of toys engaged", "Number of changes 
between toys" and "Number of toy uses") e x h i b i t a s i m i l a r p a t t e r n ; t h e i r 
c o r r e l a t i o n s with the d i v e r g e n t t e s t s (with the exception of "Uses f o r 
Things - O r i g i n a l i t y " ) being higher i n the "p l a y " group. T h i s suggests 
t h a t the extent (as d i s t i n c t from the " q u a l i t y " ) of the d i v e r g e n t t h i n k e r ' s 
p l a y i s more f u l l y r e a l i s e d i n a non-evaluative s i t u a t i o n . The " q u a l i t a t i v e 
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measures ("Complexity" and " O r i g i n a l i t y of toy u s e s " ) , however, cannot be 
c o n v e n i e n t l y grouped together. " O r i g i n a l i t y of toy uses" f a l l s i n l i n e 
w ith the "quantitative" measures, producing higher c o r r e l a t i o n s i n the " p l a y " 
group ( t h r e e of these reaching the 0.05 l e v e l of s i g n i f i c a n c e ) , whereas 
"Complexity" e x h i b i t s the r e v e r s e . T h i s l a t t e r measure's negative c o r r e -
l a t i o n s with the d i v e r g e n t t e s t s i n the " p l a y " group probably stem from the 
same cause as i t s n o n - s i g n i f i c a n t c o r r e l a t i o n s with the oth e r play measures 
i n the " p l a y " group, shown i n Table 32. I t seems reasonable to conclude 
t h a t " O r i g i n a l i t y of toy usee" i s a more t y p i c a l mBasurB of the " q u a l i t y " 
o f play i n the p r e s e n t study, and t h a t t h i s " q u a l i t y " , l i k e the "ex t e n t " 
of p l a y , i s more f u l l y r e a l i s e d by the d i v e r g e n t t h i n k e r i n a n o n - e v a l u a t i v s 
s i t u a t i o n . 
ThB i n t e r c o r r e l a t i o n s of "Duration of s e s s i o n " and " A t t e n t i o n span" 
i n the two treatment groups do not appear to d i f f e r i n any s y s t e m a t i c 
f a s h i o n . The u n i f o r m i t y of the play s e s s i o n s i n the preeent study, 
mentioned e a r l i e r , perhaps e x p l a i n s t h i s e f f e c t f o r the former measure; 
the promising r e s u l t s obtained with " A t t e n t i o n span" i n the preschool study, 
however, make the l a t t e r r e s u l t more d i f f i c u l t to e x p l a i n . 
The c o r r e l a t i o n s between I.Q. and the measures of play are higher, 
i n every c a s e , i n the " e x p l o r a t i o n " group. T h i s f i n d i n g suggests t h a t 
high I.Q. s c o r e r s (probably "convergers", i n Hudson's (1966) terms) are 
l i k e l y to be mora a t ease i n an e v a l u a t i v e s i t u a t i o n which c l e a r l y demands 
e x p l o r a t i o n ; t h i s f i n d i n g , along with the g e n e r a l l y higher c o r r e l a t i o n s 
between di v e r g e n t t h i n k i n g and the play measures i n the "play " group, throws 
l i g h t on the problem of d i s t i n g u i s h i n g e x p l o r a t i o n and p l a y . I t appears 
t h a t s p e c i f i c i n s t r u c t i o n s "to explore" produce information-seeking behaviour 
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which i n v o l v e s d i r e c t e d , convergent thought p r o c e s s e s . " E x p l o r a t o r y play", 
however, which was o p e r a t i o n a l l y defined i n terms of a p l a y f u l approach to 
a novel s i t u a t i o n , f a c i l i t a t e s the e x p r e s s i o n of undirected, d i v e r g e n t 
thought. 
( c ) A n a l y s i s of the "Preference d a t a " 
The two s t a t i s t i c a l l y s i g n i f i c a n t v a l u e s of Spearman's rank c o r r e -
l a t i o n c o e f f i c i e n t which were computed i n the R e s u l t s s e c t i o n using the 
ranked "P r e f e r e n c e data" i n d i c a t e t h a t t h e r e are no o v e r a l l d i f f e r e n c e s 
( a ) between the sexes and (b) between the two treatment groups i n terms of 
toy p r e f e r e n c e s . Although t h i s l a t t e r r e s u l t i s a strong one { p = 0.90, 
p <• 0.001), i t i s of i n t e r e s t to c o n s i d e r the r e l a t i v e p r e f e r e n c e s of the 
two groups f o r each toy i n d i v i d u a l l y . F i g u r e 16 shows t h a t the Wendy 
house and the books are both p r e f e r r e d by the " e x p l o r a t i o n " group; i t i s 
tempting to argue t h a t these are " i n t e l l e c t u a l " toys which o f f e r more 
opportunity f o r "convergent" e x p l o r a t o r y behaviour. I t i s d i f f i c u l t to 
p r e d i c t on t h i s b a s i s , however, which toys arB c h a r a c t e r i s t i c a l l y " p l a y -
l i k e " and which ought t h e r e f o r e to be p r e f e r r e d by the "pla y " group; the 
"Spacehopper" and the p a i n t s , which meet t h i s l a t t e r requirement, are by 
no means obvious c h o i c e s . Again i t seems, as i n the previous chapter, 
t h a t " p r e f e r e n c e data" i s unimportant as compared with the other measures, 
which combine information from the i n d i v i d u a l t oys. 
P a r t 3: Concl u s i o n s 
The r e s u l t s of both s t u d i e s i n d i c a t e t h a t the t h e o r e t i c a l l i n k 
between d i v e r g e n t t h i n k i n g , e x p l o r a t i o n and play i s e m p i r i c a l l y j u s t i f i a b l e 
As e x p l o r a t o r y s t u d i e s , however, they s e r v e to s t i m u l a t e f u r t h e r , more 
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p r e c i s B hypotheses r a t h e r than to provide c l e a r - c u t answers. These a r e 
el a b o r a t e d i n Chapter 9. 
In the preschool study, the hypothesised t r a n s i t i o n from e x p l o r a t i o n 
to play was e m p i r i c a l l y demonstrated i n terms of the v a r i a t i o n of the 
" q u a l i t a t i v e " , as d i s t i n c t from the " q u a n t i t a t i v e " play measures over the 
s e s s i o n s . On t h i s b a s i s , however, the v a r i a t i o n of t h e i r c o r r e l a t i o n s 
with d i v e r g e n t t h i n k i n g over the s e s s i o n s was d i f f i c u l t to e x p l a i n . They 
appeared to e x h i b i t s i m i l a r c o r r e l a t i o n s i n both the i n i t i a l " e x p l o r a t i o n " 
s e s s i o n s and i n the l a t e r " p l a y " ones. The r e s u l t s of the 6 to 7 year 
old study were more s u g g e s t i v e , supporting the e a r l i e r t h e o r e t i c a l formu-
l a t i o n s . I n s t r u c t i o n s which were designed to e l i c i t " e x p l o r a t o r y p l a y " 
appeared to f a c i l i t a t e the e x p r e s s i o n of "d i v e r g e n t " c o g n i t i v e s t y l e s , 
whereas s p e c i f i c " e x p l o r a t o r y " i n s t r u c t i o n s gave r i s e to behaviour which 
was a s s o c i a t e d with more d i r e c t e d , "convergent" thought p r o c e s s e s . T h i s 
farmer f i n d i n g seems analogous to Wallach and Kogan's (1965) notion t h a t 
a " p l a y f u l " t e s t atmosphere i s the only one which i s appropriate f o r the 
assessment of d i v e r g e n t t h i n k i n g . 
I t i s d i f f i c u l t to make s p e c i f i c comparisons between the s t u d i e s , 
with an i n t e r e s t i n the e f f e c t s of the age d i f f e r e n c e s between the two 
samples, s i n c e the experimental s i t u a t i o n s were d i f f e r e n t i n each c a s e . 
Two g e n s r e l s i m i l s r i t i e s between them, however, were t h a t data concerning 
toy p r e f e r e n c e s appeared to be r e l a t i v e l y unimportant i n t h i s type of 
r e s e a r c h problem, and t h a t sex d i f f e r e n c e s did not play a major r o l e . 
T h i s l a t t e r f i n d i n g does not support the arguments of Hutt (Hutt, 1972a, 
1972b; Hutt and Bhavnani, 1972); t h i s i s probably because the i s s u e of 
sex d i f f e r e n c e s i n play was of secondary i n t e r e s t i n the present s t u d i e s . 
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As i n the case of d i v e r g e n t t h i n k i n g , s p e c i f i c i n v e s t i g a t i o n s of t h i s 
q u e s t i o n are l i k e l y to y i e l d more a c c u r a t e r e s u l t s . 
C o g n i t i v e t h e o r i e s of play hold greet promise f o r s t i m u l a t i n g 
e m p i r i c a l work; the p r e s e n t r e s e a r c h shows t h a t P i a g e t i a n concepts, though 
a u s e f u l s t a r t i n g p o i n t , need formulating i n more d e t a i l . I t a l s o 
" v a l i d a t e s " d i v e r g e n t t h i n k i n g t e s t s i n the sense t h a t they are shown to 
r e l a t e to a range of c o g n i t i v e processes which operate i n non-test 
behaviour. 
209. 
CHAPTER 9 GENERAL CONCLUSIONS AND IMPLICATIONS 
The " c r e a t i v i t y " movement, and t e s t s of di v e r g e n t t h i n k i n g o f f e r 
the p o s s i b i l i t y of r e s e a r c h emphasising measurement which i s based upon 
p s y c h o l o g i c a l theory r a t h e r than on psychometric technology. Because 
s u b j e c t s respond " p r o j a c t i v e l y " (they are f r e e to give what they have to 
o f f e r r a t h e r than being c o n s t r a i n e d by the p r i o r e x p e c t a t i o n s of the 
experimenter), i t i s p o s s i b l e to manipulate and observe the e f f e c t s of 
as p e c t s of the t e s t s i t u a t i o n which a r e not u s u a l l y taken i n t o c o n s i d e r a t i o 
One can look a t how responses a r e a r r i v e d a t r a t h e r than merely a t what 
they a r e , and thereby gain i n s i g h t i n t o the p s y c h o l o g i c a l p r o c e s s e s which 
determine t e s t performance. 
One of the ways i n which t h i s might be done was i l l u s t r a t e d i n 
P a r t 2; i t became apparent t h a t the motivation of i n d i v i d u a l s i n t e s t 
s i t u a t i o n s was an important f a c t o r i n t h e i r t e s t c a p a c i t y . I t a l s o 
appeared t h a t thB t r a d i t i o n a l l y v e r b a l b i a s of t e s t s i t u a t i o n s was perhaps 
i n h i b i t i n g the performance o f some s u b j e c t s of "lower a b i l i t y " ( i n the 
t r a d i t i o n a l sense of t h i s term). 
I n s h o r t , our concept o f e v a l u a t i o n needs to be broadened. The 
obvious shortcomings of mental t e s t s , and the use to which they have been 
put, have l e d to some widespread c r i t i c i s m . "Research on i n t e l l i g e n c e " , 
w r i t e s Hudson (1970), "has f o r many y e a r s been dogged by a s i n g l e technique 
For f u l l y h a l f a century, the r i t e of measuring I.Q. has seemed s u f f i c i e n t 
i n i t s e l f to those who perform i t " ( p . 9 ) . I t i s t r u e t h a t mental t e s t i n g 
r e l i e s on a l i m i t e d s e t of techniques which a r e a p p l i e d i n r e l a t i v e l y 
a r t i f i c i a l s i t u a t i o n s , and t h a t a correspondingly l i m i t e d and b i a s s e d view 
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of c o g n i t i v e f u n c t i o n i n g i s taken. Any i n t e r e s t i n i n d i v i d u a l d i f f e r e n c e s 
n e c e s s i t a t e s e v a l u a t i o n and assessment i n some form, however, and t h i s 
must i n e v i t a b l y play a p a r t i n the study of c o g n i t i o n . Mental t e s t s 
should be seen i n conte x t r a t h e r then r e j e c t e d ; they should play an 
important p a r t (though not an a l l - i m p o r t a n t p a r t , as has been the case i n 
the p a s t ) i n a wider conception of assessment. One main c h a r a c t e r i s t i c 
of t h i s widening should be an i n c r e a s i n g emphesis on s t y l e s , as w e l l as 
l e v e l s , of thought and behaviour. Although the two are complementary, 
thB t e s t i n g movement has been l a r g e l y concerned with ranking s u b j e c t s 
according to t h e i r r e l a t i v e a b i l i t i e s r a t h e r than with s t u d y i n g the ways 
i n which these ranks a r e a t t a i n e d . 
As was painted out e a r l i e r , the " c r e a t i v i t y " movement i s a major 
route by which t h i s widening might take p l a c B . The r e s e a r c h d e s c r i b e d 
i n P a r t 1 formed a b a s i s f o r pr o g r e s s i o n by showing t h a t the dimension of 
"dive r g e n t t h i n k i n g a b i l i t y " was e meaningful, and s t a t i s t i c a l l y c o h s r e n t 
one. There i s a danger, a t t h i s stage, t h a t " c r e a t i v i t y " may develop 
i n t o another typology based upon even more shaky foundations than those of 
the I.Q. Divergent t e s t s should r e a l i s e t h e i r p o t e n t i a l f o r extending the 
scope of the psychometric approach, r a t h e r than merely forming a d d i t i o n s 
to e x i s t i n g t e s t b a t t e r i e s . 
I t i s important to remember t h a t although d i v e r g e n t t e s t s appear to 
tap a u n i t a r y t r a i t , r e a l - l i f e c r e a t i v i t y i s f a r from unidimBnsional. 
Divergent t h i n k i n g r e p r e s e n t s s p o t e n t i a l f o r c r e a t i v i t y , which can be 
r e a l i s e d i n a wide range of d i f f e r e n t ways. N i c h o l l s (1972) hss pointed 
out the danger i n v o l v e d i n the assumption, i m p l i c i t i n t h i s approach, t h a t 
" c r e a t i v i t y " i s an u n d e r l y i n g , normally d i s t r i b u t e d t r a i t . He proposes 
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t h a t r e s e a r c h emphasis should be upon the study of c h i l d r e n s o r i g i n a l i t y , 
i n g e n u i t y , a e s t h e t i c s e n s i t i v i t y , e t c . as t o p i c s i n t h e i r own r i g h t r a t h e r 
than as they r e l a t e to a concept which he sees as too g l o b a l to be of any 
t h e o r e t i c a l v a l u e . W h i l s t admitting t h a t d i v e r g e n t t h i n k i n g may w e l l be 
i m p l i c a t e d i n some forms of c r e a t i v i t y , N i c h o l l s contends t h a t r e s e a r c h 
using d i v e r g e n t t e s t s i s l a r g e l y hampered by preconceptions about a 
fundamental r e l a t i o n s h i p with c r e a t i v i t y . Many workers ere aware of 
t h i s problem however, end use " c r e a t i v i t y " as a convenient shorthand r a t h e r 
than i n the f u l l sense of the term. 
P a r t 3 of the present r e s e a r c h , f o r example, sought to e s t a b l i s h 
the r e l a t i o n s h i p between d i v e r g e n t t h i n k i n g and play behaviour without 
preconceptions of a more b a s i c l i n k with " c r e a t i v i t y " . S t a r t i n g from the 
obvious conceptual s i m i l a r i t i e s between the two, the b a s i c approach was to 
make a d i r e c t comparison between data from these two c o n t r a s t i n g frames of 
r e f e r e n c e . As might have been expected, no s t r i k i n g r e s u l t s appeared; 
r a t h e r , the low to moderate c o r r e l a t i o n s obtained i n d i c a t e d ways i n which 
the i n i t i a l elementary model might be reformulated. The v a l u e of t h i s 
approach l i e s i n observing the p o i n t s of convergence and divergence between 
the psychometric c o n s t r u c t system, with i t s emphasis on i n d i v i d u a l d i f f e r -
ences, end t h a t of a g e n e r a l , c o g n i t i v e l y - o r i e n t a t e d theory of p l a y . The 
adoption of euch a s t r e t e g y enables each approach to the study of c o g n i t i o n 
to be seen i n a wider p e r s p e c t i v e , and hence, p o s s i b l y , to be improved upon. 
The ways i n which such improvements might take p l a c e ere e l a b o r a t e d i n the 
next s e c t i o n . 
Suggestions f o r F u r t h e r Research 
The way i n which our understanding of the r e l a t i o n s h i p between 
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d i v e r g e n t t h i n k i n g and play might be advanced, i n essence, i s by extending 
our conceptions of the former, and by r e f o r m u l a t i n g , i n more d e t a i l , those 
of the l a t t e r . Extending the scape of mental t e s t i n g by the use of 
dive r g e n t t e s t s has a l r e a d y been covered; we ehould emphasise the freedom 
and " p l a y f u l n e s s " of the assessment con t e x t to i n c o r p o r a t e more n a t u r a l i s -
t i c ( e . g. b e h a v i o u r a l ) techniques, and th i n k i n terms of s t y l e s as w e l l 
as l e v e l s . 
Advancing our t h e o r e t i c a l f o r m u l a t i o n of the r e l a t i o n s h i p , however, 
i n v o l v e s re-examining the e s s e n t i a l c o g n i t i v e c h a r a c t e r i s t i c s of p l a y . 
I t has become apparent t h a t the concepts of a s s i m i l a t i o n and accommodation 
are too g l o b a l to be of much use as they stand; we need to ettempt to 
i s o l a t e those a s p e c t s of behaviour which a r e a t t r i b u t e d to one or the 
other i n s p e c i f i c s i t u a t i o n s . ThB d i s t i n c t i o n between e x p l o r a t i o n and 
play appeared to hold promise i n t h i s r e s p e c t ; an o p e r a t i o n a l l y - d e f i n e d 
stage of " e x p l o r a t o r y play", hypothesised to l i e somewhere i n between the 
extremes of a s s i m i l a t i o n and accommodation, appeared to f a c i l i t a t e the 
beh a v i o u r a l e x p r e s s i o n of divergent c o g n i t i v e B t y l e s . The r e s u l t s of 
Chapter 8, which d e s c r i b e d an attempt to e l i c i t t h i s d i r e c t l y by means of 
i n s t r u c t i o n s , supported i t s v a l i d i t y . Those of Chapter 7, however, were 
more d i f f i c u l t to e x p l a i n . Although they supported the o p e r a t i o n a l 
d e f i n i t i o n of a t r a n s i t i o n from e x p l o r a t i o n to play, b e h a v i o u r a l measures 
obtained during t h i s t r a n s i t i o n showed lower c o r r e l a t i o n s with d i v e r g e n t 
t h i n k i n g than d i d those obtained i n the i n i t i a l ( e x p l o r a t o r y ) and l a t e r 
( p l a y ) BBBsions. I t appeared t h a t " e x p l o r a t o r y p l a y " was d i f f i c u l t to 
o p e r a t i o n a l i s e i n terms of c h i l d r e n ' s adaptations to novel s t i m u l i . 
I n g e n e r a l , however, the r e s u l t s confirm t h a t there a r e q u a l i t a t i v e 
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and q u a n t i t a t i v e d i f f e r e n c e s i n the ways i n which c h i l d r e n " l e a r n 
through p l a y " , and t h a t these are determined by i n d i v i d u a l d i f f e r e n c e s 
i n a b i l i t i e s such as d i v e r g e n t t h i n k i n g . Some s p e c i f i c proposals s s to 
how t h e o r e t i c a l r e f o r m u l a t i o n s might be o p e r a t i o n a l i s e d i n an experimental 
s i t u a t i o n are as f a l l o w s : 
(a) to i s o l a t e those a s p e c t s of behaviour which are a s s i m i l a t o r y 
as d i s t i n c t from accommodatory, and those which c h a r a c t e r i e e e x p l o r a t i o n , 
p l a y , or a t r a n s i t i o n between the two by manipulating the s t i m u l u s s i t u a -
t i o n . T h i s could be done by the use of completely novel o b j e c t s such as 
t h a t d e s c r i b e d by Hutt (1966), or by comparing c h i l d r e n ' s behaviour towards 
t h e i r own ( f a m i l i a r ) toys with t h a t towards novel (but r e c o g n i s a b l e ) ones. 
(b) to attempt a d i r e c t i n v e s t i g a t i o n of d i v e r g e n t b e h a v i o u r a l 
s t y l e s by the use of p r o j e c t i v e techniques ( d o l l - p l a y , spontaneous drawings, 
v e r b a l i s a t i o n s ) . Measures based upon c h i l d r e n s "uses" of t o y s , l i k e the 
two which were de r i v e d i n Chapter 7, may w e l l be meaningless o u t s i d e the 
c o n t e x t of the i n d i v i d u a l c h i l d ' s " c a t e g o r i s a t i o n " of the play s i t u a t i o n 
i n terms of h i e p a s t e x p e r i e n c e s . 
Two suggestions which r e l a t e to the study of p l a y and c o g n i t i o n i n 
a more general way are as f o l l o w s : 
(a) to look f a r c o n s i s t e n c i e s i n c h i l d r e n ' s behaviour i n s o c i a l as 
w e l l as i n i n d i v i d u a l p l a y s e t t i n g s . The value of a " f i e l d study" approach 
i s obvious, and would be an e s s e n t i a l complement to the "experimental" 
approach adopted i n the present r e s e a r c h i n any comprehensive study of 
p l s y . 
(b) to extend the study of the c o g n i t i v e determinants of play by 
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using measures of c o g n i t i v e s t y l e along with those of a b i l i t y , and to 
c o n s i d e r the r o l e of p e r s o n a l i t y f a c t o r s , which are i n e v i t a b l y c l o s e l y 
i n v o l v e d . T h i s f a l l s i n l i n e with the e a r l i e r suggestion t h a t a 
widening conception of p s y c h o l o g i c a l assessment should i n c o r p o r s t e an 
i n c r e a s i n g emphasis upon s t y l e s , as w e l l as l e v e l s , of thought and 
behaviour. 
Two f u r t h e r proposals a r i s e from the s t u d i e s of P a r t s 1 and 2t 
( a ) to develop, s t a n d a r d i s e and v a l i d a t e d i f f e r e n t types of non-
v e r b a l d i v e r g e n t t e s t (e.g. those using a u d i t o r y or mathematical m a t e r i a l ) , 
and to i n v e s t i g a t e response modes other than those i n v o l v i n g v e r b a l s k i l l s . 
I n p a r t i c u l a r , to develop the four new t e s t s d e s c r i b e d i n Chapter 2 accord-
ing to the s p e c i f i c suggestions made th e r e , and to adapt p r e s e n t l y - e x i s t i n g 
d i v e r g e n t t e s t s f o r use with c h i l d r e n as young as p r e - s c h o o l age. 
(b) to i n v e s t i g a t e the e f f e c t s of f u r t h e r manipulation of the t e s t 
s i t u a t i o n ( c h a r a c t e r i s t i c s of the experimenter; group or i n d i v i d u a l 
a d m i n i s t r a t i o n , s u b j e c t s ' e x p e c t a t i o n s of the purpose and importance of 
the t e s t s ) . 
These two f i n a l suggestions a r e concerned with f u r t h e r developments 
w i t h i n the psychometric approach; i t i s suggested t h a t the broadening of 
t h i s approach, along the l i n e s d e s c r i b e d i n the p r e s e n t chapter, i s more 
important. There i s no reason why "the t e s t " should be a s s o c i a t e d with 
c o n t r o l , r e s t r i c t i o n and a n x i e t y , as i n the p a s t . By i n c r e a s i n g the 
emphasis on more n a t u r a l i s t i c forms of assessment, such as o b s e r v a t i o n a l 
a n a l y s e s of spontaneous behaviour, such u n d e s i r s b l e connotations might 
e v e n t u a l l y d i s a p p e a r . 
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APPENDIX 1 
Scoring o f specimen responses t o "Uses f o r Objects". 
1) A cardboard box, ca r r y things i n i t 5 - 0 - 0 
as a cot f o r d o l l s 5 - 0 - 1 
drawing on C - 2 - • 
eat i t G - 4 - • 
f u e l f o r b o n f i r e n i g h t C - 3 - 1 
t i e s t r i n g t o i t and p u l l M - 1 - 1 
i t along l i k e a t r a i n 
2) A t i n o f boot p o l i s h . cleaning shoes S - • - • 
Black and White M i n s t r e l s C - 0 - 1 
f o r skimming across water C - 5 - 0 
r o l l i t along the f l o o r G - 3 - • 
3) A b r i c k . b u i l d a church 
b u i l d a house 
throw a t policemen 
S 
S 
C 
0 
• 
- 1 - 1 
4) A blanket. on bed S - 0 - 0 
make holes i n and play ghosts M - 2 - 1 
window blackout C - 3 - • 
send t o N i g e r i a t o keep 5 - • - 1 
people warm 
Explanatory Notes 
Each response t o each item of the t e s t i s coded i n three ways, as 
shown on the sample answer sheet* The f i r s t l e t t e r r e f e r s t o the response 
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category f o r F l e x i b i l i t y ("General* 1, "Object Specif i c " , "Object Class" or 
" M o d i f i c a t i o n " i n the "Uses" t e s t - see Chapter 2) i n t o which each f a l l s ; 
the second d i g i t t o the weighted O r i g i n a l i t y score, (see (c) below) and 
the t h i r d d i g i t to the Elabor a t i o n score. The codings on the sample 
answer sheet i l l u s t r a t e , how the response c a t e g o r i s a t i o n scheme f o r F l e x i b i l i t y 
i s a p p l i e d , and how "non-specific responses" are defined f o r O r i g i n a l i t y ; 
1 E l a b o r a t i o n p o i n t i s assigned f o r each s p e c i f i c v a r i a n t o f a non- s p e c i f i c 
response. 
Computation o f the f o u r subecores 
(e) Fluency. The number o f responses given t o a l l f o u r items of 
the t e s t i s counted; the present s u b j e c t scares 6 + 4 + 3 + 4 - 1 7 . 
(b) F l e x i b i l i t y . The number of s h i f t s amongst the f o u r response 
categories i s counted f o r Bach item, and summed aver a l l f o u r ; the 
present s u b j e c t scares 4 + 2 + 1 + 3 = 1 0 . 
(c) O r i g i n a l i t y . I t was decided to devise a weighted s c o r i n g 
scheme which would take account o f the d i s t r i b u t i o n o f response frequencies, 
so t h a t c h a r a c t e r i s t i c p a t t e r n s of response t o d i f f e r e n t t e s t s could be 
catered f o r more adequately. Each non-specific response t o each item i s 
noted, along w i t h the number o f times i t occurs i n the whole sample o f 
responses. A frequency d i s t r i b u t i o n of frequencies i s then constructed 
f o r eech t e s t by counting the number o f unique non-specific responses, the 
number t h a t occur tw i c e , three times e t c . and summing them ovBr a l l items. 
The d i s t r i b u t i o n s obtained f o r the divergent t e s t s i n the 10 t o 11 year 
o l d study are shown i n Table 35. Weighted scores are then a r b i t r a r i l y 
assigned to response frequencies according to these d i s t r i b u t i o n s such 
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TABLE 35 
Frequency d i s t r i b u t i o n of frequencies f o r the divergent t e s t s . 
Test Number of items 1 2 
Frequency of occurrence 
3 4 5-7 8-10 
of response 
11-20 21-40 41 + 
Consequences 3 71 26 14 5 6 3 9 2 3 
Uses f o r Things 4 104 14 8 6 15 B B 4 5 
Groupings 4 50 23 9 8 4 5 4 6 B 
What Kind I s 
I t ? 6 71 28 12 10 21 12 11 10 14 
P i c t u r e a 228 85 31 28 39 17 23 13 10 Meanings 
S t o r i e s 2 66 14 11 9 13 3 7 6 0 
P i c t u r e 4 63 22 6 4 9 4 7 2 0 Completion 
Drawing 16 81 40 20 15 20 4 8 10 4 
Word Meanings 8 ( 15 ) ( 7 ) B 6 14 
Nonsense Words 4 139 18 7 8 14 3 2 3 4 
S i m i l a r i t i e s 4 43 23 2 7 5 3 9 7 9 
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t h a t maximum account i s taken of the p a r t i c u l a r c h a r a c t e r i s t i c s o f each 
t e a t ; thus, f o r example, low frequency responses o b t a i n higher scoree 
i f t here are less o f them than i n other t e s t s , and v i c e versa. ( I t i s 
important t o bear i n mind, of course, the d i f f e r i n g number o f items i n 
each t B s t upon which these d i s t r i b u t i o n s ere based). 
The a l l o c a t i o n o f weighted scores f o r the divergent t e s t s i n the 
10 t o 11 year o l d study i s shown i n Table 36. These scores are then 
r e - a p p l i e d t o the responses on the answer sheets (second o f the three 
coded d i g i t s ) and summed over a l l itBms of each t e s t ; the present s u b j e c t 
scores (2+4+3+1) + (5+3) + (1) + (2+3) = 24. 
(d) E l a b o r a t i o n . The number o f Elaboration p o i n t s i s summed 
over a l l f o u r items of the t e s t ; the present s u b j e c t scores 3 + 1 + 3 + 
2 = 9. 
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TABLE 36 
A l l o c a t i o n of weighted scores f o r the divergent t e s t s . 
Test 
Frequency of occurrence of response 
1 2-3 4 5-7 B-10 11-2Q 21-40 41-80 
Consequences 6 4 3 2 1 
Uses f o r Things 5 4 3 2 1 
Groupings 6 4 3 2 1 
What Kind 
Is I t ? 6 4 3 2 1 
P i c t u r e 
Meanings 5 4 3 2 1 
S t o r i e s 5 3 2 1 
P i c t u r e 
Completion 6 4 3 2 1 
Drawing 6 3 2 1 
Word Meanings 4 2 1 
Nonsenss Words 5 4 3 2 1 
S i m i l a r i t i e s 6 4 3 2 1 
APPENDIX 2 
The 10 to 11 year o l d study: reproduction o f the t e s t booklet 
( w i t h a d d i t i o n a l d e t a i l s o f stimulus m a t e r i a l ) . 
U N I V E R S I T Y OF D U R H A M 
D e p a r t m e n t o f P s y c h o l o g y 
Please complete the f o l l o w i n g 
NAME 
AGE years months 
Sex (M or F) 
School ______________________________ 
Today's date _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
C O N S E Q U E N C E S 
Write as many answers as you can t o the f o l l o w i n g questions : 
Example : 
What would happen i f everyone i n the world went on s t r i k e 7 
People would have to grow t h e i r own food; r i c h peoples' 
money would be no use t o them; everyone would have more 
spare timB; tramps would a t l a s t be happy 
Now t r y thesB y o u r s e l f i 
1) What would happen i f a l l the water i n the world suddenly d r i e d u 
2) What would happen i f men could become i n v i s i b l e a t w i l l ? 
3) What would happen i f the language of b i r d s and animals could be 
understood by men? 
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U 5 E S F O R T H I N G S 
Below are 4 everyday o b j e c t s . Think of as many uses as you can f o r 
each, and w r i t e them i n the answer space* 
Example t 
Paper C l i p C l i p p i n g paper; opening a lo c k ; cleaning f i n g e r -
n a i l s ; to mend spectacles and z i p s ; as c u f f -
l i n k s 
Now t r y these y o u r s e l f : 
1) A cardboard box 
2) A t i n of boot p o l i s h 
3) A b r i c k 
4) A blanket 
G R O U P I N G S 
How can the l i s t s o f things below be grouped together? For each l i s t , 
w r i t e down as many ways as you can t h i n k o f . I t doesn't matter how 
many thi n g s go i n t o each group, how many groups there are, or even i f 
you have some things l e f t over. 
Write down the groups, and say why you have made them 
the way you have i n the answer spaces. 
Example : 
A FORK; A CLOCK; A PICTURE; A KNIFE; A WATCH; A HAT 
fork - c l o c k - w a t c h - k n i f e made o f metal 
f o r k - k n i f e e a t i n g 
clock-watch t e l l i n g the time 
hat-watch worn on the body 
clock-hat-watch "going out i n the evening" 
Now t r y these y o u r s e l f : 
1) A PENNY; A DOOR; A FLOWER; A TABLE; A TREE; A SHILLING 
2) A CANOE; A SHOE; A SCARF; A CAR; A JACKET; A TRAIN 
3) A CHISEL; SOME SCISSORS; A COMB; A SCREWDRIVER; A LIPSTICK; A HANDBAG 
4) A BOOK; A COIN; A DESK; A KEY; AN ENVELOPE; A TORCH 
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W H A T K I N D I S I T ? 
In t h i s p a r t you are given an o b j e c t , and have t o say what kind o f an 
o b j e c t i t i s . For each o b j e c t , w r i t e down as many answers as you can 
i n the space. 
Examples : 
TAXI v e h i c l e ; car; t r a n s p o r t 
LIBRARY b u i l d i n g ; bookstore; place o f study 
Now t r y these y o u r s e l f : 
1) PENNY 
2) APPLE 
3) PUPPY 
4) SHIRT 
5) DIAMOND 
6) PLUMBER 
I M A G E S 
In t h i s p a r t you w i l l hear p a i r s o f words read out. You have t o 
remember how the p a i r s go together by p i c t u r i n g the two th i n g s together 
i n your mind - by forming "images". For the p a i r "man-door" f o r example, 
you could imagine a man knocking a t a door, or a man going through a 
r e v o l v i n g door. 
You w i l l hear e l i s t o f p a i r s l i k e t h i s read out, and you should 
t r y t o form images f o r each p a i r . A f t e r t h a t , .just the f i r s t word of 
each p a i r w i l l be read, and you w i l l have t o w r i t B down the second word 
of each p a i r i n the answer space by remembering the image* 
Examples : t r e e 
r i v e r 
c h a i r 
Now t r y these y o u r s e l f : 
1st L i s t 2nd L i s t 3rd L i s t 
1) 
2) 
1) 
2) 
1) 
2) 
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3) 
4) 
5) 
6) 
3) 
4) 
5) 
6) 
3) 
4) 
5) 
6) 
The stimulus m a t e r i a l was as f o l l o w s : 
Examples : shoes-tree 
house-river 
f l o w e r - c h e i r 
"a t r e e wearing a p a i r o f shoes on i t s 
r o o t s " 
"a house f l o a t i n g downstream" 
"a c h a i r w i t h flowers growing out of 
i t s l egs" 
1st L i s t 
machine-wigwam 
g o b l e t - j u g g l e r 
professor-miracle 
h a r p - q u a l i t y 
t w e e z e r s - j e l l y 
skin-mind 
2nd L i s t 
mother-duty 
student-vest 
microscope-interest 
gentleman-accordion 
o f f i c e r - p r o m o t i o n 
macaroni-factory 
3rd L i s t 
boulder-cord 
b o d y - s p i r i t 
r o c k - a b i l i t y 
ho tel-honeycomb 
letter-monk 
h a i r p i n - e d i t i o n 
P I C T U R E M E A N I N G S 
What could these be p i c t u r e s of 7 Write down as many p o s s i b i l i t i e s 
es you can i n the answer space. 
Example*: A flo w e r ; a game of t a b l e - t e n n i s ; a l o l l i p o p ; 
a j u g g l e r 
Now t r y thesB y o u r s e l f : 
1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
*One of Wallach and Kogan's (1965) " p a t t e r n meanings" s t i m u l i . 
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S T O R I E S 
Make up a s t o r y about what you t h i n k i s happening i n the p i c t u r e s . 
Write down as many things as you can i n the answer space. 
Example*: "King Lenny" l i o n , as he was once known, wes banished 
from Lionland because he l o s t a f i g h t w i t h a t i g e r . 
He i s now o l d and past h i s prime. He s t i l l manages 
to look a f t e r h i mself, but i n a few weeks' time he 
w i l l probably r e t i r e to the Old Lion's Home. In the 
p i c t u r e he i s t h i n k i n g about what he would have done t o 
the mouse i f he was 20 years younger; but now he i e 
too o l d t o chase mice 
Now t r y these y o u r s e l f : 
1) 
2) 
*0ne o f Bellek's (1950) Children's TAT s t i m u l i . 
P I C T U R E P R E F E R E N C E S 
Do you l i k e these p i c t u r e s ? 
each one t o show what you t h i n k . 
1) 
2) 
3) 
4) 
5) 
6) 
Put a t i c k under "Yes" or "No" f o r 
YES NO 
YES NO 
10) 
11) 
12) 
P I C T U R E C O M P L E T I O N 
See how many p i c t u r e s you can make from these shapes. 
Example : 
9 \ 
becomes 
1& 
Now t r y these y o u r s e l f : 5 1 
> 
?21S 
D R A W I N G 
P a r t 1 - C i r c 1 e s 
See how many p i c t u r e s you c a n make from t h e s e c i r c l e s 
Example becomes ~~ [ SUN 
Now t r y these y o u r s e l f 
P a r t 2 - L i n e s 
Now do the same w i th t h e s e : 
Example becomes W l f\JT)Ov\/ 
Now t r y t h e s e y o u r s e l f 
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Q U E S T I O N N A I R E 
A f t e r eech question w r i t e "T" i f you t h i n k i t i s t r u e , and "F" 
i f you t h i n k i t i s f a l s e , i n the answer space. 
"T" or "F" ? 
1. I would r e t h e r be en engineer then en a r t i s t e . 
2. Things seem simpler as you l e a r n more ebout them. 
3. I t i s fun t o hear othBr people's honestopinione 
of y o u r s e l f . 
4. I p r e f e r team games t o games i n which one i n d i v i -
dual competes against another. 
5. I seem t o n o t i c e unusual noiBes sooner than other 
people do. 
6. I would l i k e t o be an i n v e n t o r . 
7. When a person has a problem or a worry, i t i s best 
f o r him not t o t h i n k about i t , but t o keep busy 
w i t h more c h e e r f u l t h i n g s . 
8. I am p r a c t i c a l r a t h e r than im a g i n a t i v e . 
9. I would l i k e , one day, to l i v e and work i n a 
f o r e i g n country. 
10. I u s u a l l y n o t i c e what posters and signs say when.I 
walk down the s t r e e t . 
11. I t would bB E x c i t i n g t o e r r i v e i n a new c i t y f o r 
the f i r s t time end t o f i n d i t enshrouded i n heavy 
fog. 
12. Big clouds which cover the whole sky are b e t t e r 
then the l i t t l e f l o a t i n g ones which leave you 
never knowing whether the next moment w i l l be 
b r i g h t or d u l l . 
13. I l i k e new things t o replace o l d ones. 
14. I o f t e n t r y t o be alone so t h a t I can t h i n k about 
t h i n g s . 
15. Kindness and generosity are the most important 
q u a l i t i e s f o r a person t o have. 
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16. No-one can be sure of conquering h i s d i f f i -
c u l t i e s ; w illpower i s not enough. 
17. I l i k e t h i n k i n g about things I'm going t o do 
i n the f u t u r e . 
18. I o f t e n p r e f e r u n f i n i s h e d t h i n g s t o complete, 
polished ones. 
19. I f I hed the t a l e n t , I would enjoy being a 
composer. 
20. People f a l l n a t u r a l l y i n t o d i s t i n c t classes 
such as the strong and the weak. 
21. I t i s a person's duty t o support h i s country, 
r i g h t or wrong. 
22. I f young people get r e b e l l i o u s ideas, then as 
they grow up they ought to get over them and 
s e t t l e down. 
23. I o f t e n daydream. 
24. I l i k e modern a r t . 
25. I would r a t h e r get my a r i t h m e t i c r i g h t then w r i t e 
a good essay. 
26. The expert s k i jumper should enjoy h i s . s p o r t e l l 
the more i f i t i e dangerous and makes him anxious. 
27. I don't u s u a l l y n o t i c e what colour people's eyes 
are. 
28. Daydreaming i s a poor way t o solve problems. 
29. I o f t e n set w i t h o u t t h i n k i n g . 
30. When I am concentrating on one t h i n g , I don't 
n o t i c e anything else t h a t ' s happening. 
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W O R D M E A N I N G S 
Each o f the 8 words below has more than one meaning. WritB down 
as many meanings f o r each word as you can i n the answer space. 
Examples: 
FILE I r a n f i l i n g s ; f i l i n g cabinet; people l i n i n g up ... 
PUNCH Punch and Judy; a d r i n k ; boxing; making holes i n 
paper 
Now t r y these y o u r s e l f : 
1) BIT 
2) BOLT 
3) DUCK 
4) FAIR 
5) LEAF 
6) PITCH 
7) PORT 
8) TENDER 
N Q N 5 E N S E W O R D S 
What could the "words" below mean? Write down as many meanings 
f o r each "word" as you can i n the answer space. 
Example: REPTAGIN A f a i r y - t a l e g i a n t ; a game played a t 
school; a dragon who l i v e s i n the sea; 
a kind o f d r i n k 
Now t r y these y o u r s e l f : 
1) DEAMY 
2) GROCID 
3) THALL 
4) PONDE 
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R E M O T E A S S O C I A T E S T E S T 
Find a word o f your own t h a t l i n k s the 3 given words together, and 
w r i t e i n i n the answer 
Examples: 
space. 
f a m i l y oak ash 
board saddle ways 
s u r p r i s e l i n e b i r t h d e y 
Now t r y these y o u r s e l f : 
1. class bed d i n i n g 
2. wheel e l e c t r i c high 
3. reeding mark s t o r y 
4. colour a e r i a l programme 
5. w r i t i n g w a l l c l i p 
6. s t r a i g h t up clothes 
7. s u i t book c o u r t 
6. s t e e r i n g Catherine cog 
9. magic sweeper s l i p p e r s 
10. r e i n d r i n k i n g p i s t o l 
11. b i s c u i t l i d can 
12. exe t o o t h up 
13. membership t a b l e board 
14. teacher grammar whale 
15. wood engine co a l 
Answers 
tr e e 
side 
p a r t y 
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S I M I L A R I T I E S 
Write downi i n the answer spaces, a l l the ways you can think of i n 
which the f a l l o w i n g p a i r s of things a r e a l i k e * 
Example: 
A c a t and a mouse Both animals; have t a i l s ; can make 
women scream; are f u r r y 
Now t r y these y o u r s e l f : 
1) A potato and a c a r r o t . 
2) A t r a i n and a t r a c t o r . 
3) A v/iolin and a piano. 
4) A r a d i o and a telephone. 
2?? 
CO 
l 
p> 
i n 
CM 
l i n a 
(M 
i n 
i n in 
i n 
P I 
§ 
e 
i n m CM CM 
i n 
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«M IM 
p i Ml 
I 
m 
p i IM n p i CM CM 
I l l i n 
i n p> p> P I p> 
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Explanatory Notes 
Toy uses are recorded i n the a p p r o p r i a t e column as they occur, and 
the videotape r e v o l u t i o n number a t which they begin i s recorded i n the 
l e f t hand column. As can be seen from the sample data s h e e t , "toy use s " 
are d efined a t the l e v e l of simple p h y s i c a l d e s c r i p t i o n . They ere f a i r l y 
g r oss, and n o n - i n f e r e n t i a l . 
H o r i z o n t a l l i n e s l i n k these toy uses with the corresponding 
r e v o l u t i o n numbers, and v e r t i c a l l i n e s denote ongoing a c t i v i t i e s . The 
f i r s t v e r t i c a l l i n e i n the sample data s h e e t , f o r example, i s c r o s s e d by 
a h o r i z o n t a l one from the " T r a i n " column. T h i s i n d i c a t e s t h a t the s u b j e c t 
rocked the t r a i n w h i l s t s t i l l s i t t i n g on the bus. 
Computation of P l a y Scores 
The f i r s t step i s to c a l c u l a t e the t o t a l number of T . I . s spent with 
each toy, and thence the mean number of T . I . s per engagement with each 
toy by d i v i d i n g by the number of engagements. ThBse c a l c u l a t i o n s a r e 
shown, f o r convenience, under the a p p r o p r i a t e column of the sample data 
s h e e t . A change i n the use of a toy during one engagement does not a f f e c t 
t h i s l a t t e r f i g u r e ; thus, f o r example, the t o t a l of 45 T . I . s f o r the bus 
i s d i v i d e d by two, and not by t h r e e . 
(A) Duration of s e s s i o n . 3B0-307 = 73 T . I . s , which are c o r r e c t e d , 
according to the c a l i b r a t i o n , to 73 x 1.33 = 97.3 T . I . s . 
(B) Number of toys engaged = 5. 
(C) Number of changes between toys = 7. Again t h i s s c o r e i s based upon 
engagements r a t h e r than upon uses. 
234 
(D) "Complexity" = 4 . C a l c u l a t e d by counting the number of i n t e r a e c t i o n s 
of h o r i z o n t a l and v e r t i c a l l i n e a , 
( E ) Number of toy uses = 10. C a l c u l a t e d over a l l 5 toya engaged; no 
account i s taken of how many r e p e t i t i o n s of each use occur. 
( F ) O r i g i n a l i t y of toy usee. Each o f the 10 uses i s weighted according 
to i t s frequency of occurrence i n the whole sample of u s e s . The 
f o l l o w i n g weighting scheme was d e r i v e d according to the p r i n c i p l e s 
d e s c r i b e d i n Appendix 1: 
Frequency of occurrence of toy use 1 2 3-4 5-10 11+ 
Frequency d i s t r i b u t i o n of f r e q u e n c i e s 
Weighted s c o r e 
17 6 23 7 13 
4 3 2 1 0 
The p r e s e n t s u b j e c t s c o r s s 0 (Bus - s i t on) + 0 (Bus - r i d e on) + 1 
( T r a i n - rock) + 0 ( T r a i n - push) + 0 ("Tappitt" - tap) + 0 (Tambourine 
- shake) + 4 (TembourinB - b a l l e t dance) + 0 ( B e l l shaker - shake) + 2 
( B e l l shaker - unscrew) + 3 ( B e l l shaker - re-assemble) = 10. 
(G) P r e f e r e n c e d a t a . The t o t a l number of (uncorrected) T . I . s spent w i t h 
each toy i s expressed as a percentage of the (un c o r r e c t e d ) d u r a t i o n of 
each s e s s i o n ; the present s u b j e c t scoree - ^ j x 100$ = 61.6% f o r the 
Bus, f o r BxamplB. Whan "Complexity" s c o r e s a r e g r e a t e r than zero, 
as i n the present c a s e , the summed preference data over a l l 5 toys 
exceeds 100%. 
(H) A t t e n t i o n span. The mean number of T . I . s pBr engagement i s averaged 
over e l l 5 toys, and c o r r e c t e d according to the c a l i b r a t i o n . The 
p r e s e n t s u b j e c t s c o r e s (22.5 + 3.3 + 5 + 10 + 11.5) x 1.33 = 16.6 T . I . B . 
235 
BIBLIOGRAPHY 
ADAMS, J.C. J r . (1968) The r e l a t i v e e f f e c t s of v a r i o u s t e s t i n g atmospheres 
on spontaneous f l e x i b i l i t y , a f a c t o r of divergent t h i n k i n g . 
J_. C r e a t i v e Bshav.. 2, 1B7-194. 
ADCOCK, C.J. and WEE3ERLY, M. (1971) Primary mental a b i l i t i e s . 
J_. Gen. P s y c h o l . , 84, 229-243. 
ANA5TA5I, A. and 5CHAEFER, C.E. (1971) Note on the concepts of c r e a t i v i t y 
and i n t e l l i g e n c e . J_. C r e a t i v e Behav., 5,, 113-116. 
ANDERSON, C.C. and CROPLEY, A.J. (1966) Some c o r r e l a t e s of o r i g i n a l i t y . 
Aust. J_. P s y c h o l . , 18, 218-227. 
ANDERSON, H.E., WHITE, W.F. and STEVENS, J.C. (1969) Student c r e a t i v i t y , 
i n t e l l i g e n c e , achievement and t e a c h e r classroom behaviour. J_. Spc. 
P s y c h o l . . 78, 99-107. 
ARASTEH, J.D. (1968) C r e a t i v i t y and r e l a t e d p r o c e s s e s i n the young c h i l d : 
a review of the l i t e r a t u r e . J.. Genet. P s y c h o l . , 112, 77-108. 
ASCH, S.E. (1951) E f f e c t s of group p r e s s u r e upon the m o d i f i c a t i o n and 
d i s t o r t i o n of judgments, i n Groups. Leadership and Men (ed. Guetzkow, H. 
P i t t s b u r g h : Rutgers Univ. P r e s s . 
BARNES, K.E. (1971) P r e s c h o o l play norms: a r e p l i c a t i o n . Devel. 
P s y c h o l . . 5_, 99-103. 
BARRON, F. (1953) Complexity - s i m p l i c i t y as a p e r s o n a l i t y dimension. 
J.. Ab_. Soc. P s y c h o l . . 46, 163-172. 
BARRON, F. (1955) The d i s p o s i t i o n toward o r i g i n a l i t y . J_. Ab_. Soc. 
Ps y c h o l . . 51, 478-485. 
BARRON, F. (1963) C r e a t i v i t y and P s y c h o l o g i c a l Health. P r i n c e t o n , N.J.: 
Van Nostrand. 
236 
BARRON, F. (1965) The psychology o f c r e a t i v i t y , i n New D i r e c t i o n s i n 
Psychology, Vol. I I . New York: Holt, R i n e h a r t and Winston. 
BARRON, F. (1968) C r e a t i v i t y and P e r s o n a l Freedom. P r i n c e t o n , N.J.: 
Van Nostrand • 
BARRON, F. (1969) C r e a t i v e Person and C r e a t i v e P r o c e s s . New York: 
Holt, R i n e h a r t and Winston. 
BARRON, F. and WELSH, G.S. (1952) A r t i s t i c p e r c e p t i o n as a f a c t o r i n 
p e r s o n a l i t y s t y l e : i t s measurement by a f i g u r e p r e f e r e n c e t e s t . 
J,. P s y c h o l . . 33. 199-203. 
BELLAK, L. (1950) C h i l d r e n ' s Apperception T e s t . Melbourne: A u s t r a l i a n 
C o u n c i l f a r Educ. Res. 
BEREITER, C. (1960) Verbal and i d e a t i o n a l f l u e n c y i n s u p e r i o r tenth grade 
s t u d e n t s . J . Educ. Psychol., 51. 337-345. 
BEREITER, C. (1961) Fluency a b i l i t i e s i n preschool c h i l d r e n . 
j j . Genet. P s y c h o l . . 98, 47-48. 
BERLYNE, D.E. (1960) C o n f l i c t . Arousal and C u r i o s i t y . New York: McGraw-Hill. 
BERLYNE, D.E. (1966) C u r i o s i t y and e x p l o r a t i o n . S c i e n c e . 153, 25-33. 
BHAVNANI, R. and HUTT, C. (1972) Divergent t h i n k i n g i n boys and g i r l s . 
_J. C h i l d P s y c h o l . P s y c h i a t . . 13. 121-127. 
B I E R I , J . e t a l . ( 1 9 6 6 ) C l i n i c a l and S o c i a l Judgment. New York: Wiley. 
BISHOP, D.W. and CHACE, C.A. (1971) P a r e n t a l conceptual systems, home 
play environment and p o t e n t i a l c r e a t i v i t y i n c h i l d r e n . 
J.. Exp. C h i l d P s y c h o l . . 12. 31B-33B. 
BLATT, S . J . , ALLISON, J . and FEIRSTEIN, A. (1969) The c a p a c i t y to cope 
with c o g n i t i v e complexity. J.. P e r s . , 37, 269-288. 
BLOOMBERG, M. (1967) An enquiry i n t o the r e l a t i o n s h i p between f i e l d 
independence - dependence and c r e a t i v i t y . ^. P s y c h o l . , 67, 127-140. 
237 
BLOOMBERG, M. (1971) C r e a t i v i t y as r e l a t e d to field-independence and 
m o t i l i t y . J.. Genet. P s y c h o l . . 118. 3-12. 
BLURTON-JONES, N.G. (1967) An e t h o l o g i c a l study of some a s p e c t s of s o c i a l 
behaviour of c h i l d r e n i n nursery s c h o o l , i n Primate Ethology 
(ed. M orris, D.) London: WeiriBnfeld and Nicholson. 
B0ER5MA, F . J . and O'BRIEN, K. (1968) An i n v e s t i g a t i o n of the r e l a t i o n s h i p 
between c r e a t i v i t y and i n t e l l i g e n c e under two c o n d i t i o n s of t e s t i n g . 
J_. P e r s . , 36, 341-348. 
BRUNER, J.S. G00DN0W, J . J . and AU5TIN, G.A. (1956) A Study of Thinking. 
New York: Wiley. 
BUEL, W.D. (1960) The v a l i d i t y of b e h a v i o u r a l r a t i n g s c a l e items f o r thB 
assessment of i n d i v i d u a l c r e a t i v i t y . J_. Appl. P s y c h o l . . 44. 407-412. 
BUHLER, C , LUNRY, G.D. and CARROL, H.S. (1951) World T e s t S t a n d a r d i s a t i o n 
S t u d i e s . New York: C h i l d Care P u b l i c a t i o n s . 
BUHLER, K. (1930) The Mental Development of the C h i l d . New York: Harcourt 
Brace and Co. 
BURT, C. (1949) The s t r u c t u r e of the mind: a review of the r e s u l t s of 
f a c t o r a n a l y s i s . B r i t . J_. Educ. P s y c h o l . . 19. 176-199. 
BURT, C. (1952) T e s t s of s i g n i f i c a n c e i n f a c t o r s t u d i e s . B r i t . J_. P s y c h o l 
S t a t i s t . S e c t i o n . 5. 109-133. 
BURT, C. (1962) C r e a t i v i t y and I n t e l l i g e n c e ( C r i t i c a l Notice) 
B r i t . J_. Educ. P s y c h o l . . 32. 292-298. 
BUTCHER, H.J. (1968) Human I n t e l l i g e n c e . London: Methuen. 
BUTCHER, H.J. (1969) The s t r u c t u r e of i n t e r e s t s , a b i l i t i e s and p e r s o n a l i t y 
i n 1000 S c o t t i s h s c h o o l c h i l d r e n . B r i t . J_. Educ. P s y c h o l . . 39. 154-165 
BUYTENDIJK, F . J . J . (1934) Wesen und s i n n des s p i e l s . DaB s p i e l e n des 
menschen und der t i e r e a l s srscheinungsform der l e b e n s t r e i b e . 
B e r l i n : Wolff, Neue G e i s t V e r l . 
238 
CAMERON, M.B. (1967) An I n v e s t i g a t i o n of C o g n i t i v e D i f f e r e n c e s i n F i r s t 
Year A r t s and S c i e n c e Students. M.Ed, t h e s i s , U n i v e r s i t y of Aberdeen. 
CARTLEDGE, C.J. and KRAUSER, E.L. (1963) T r a i n i n g f i r s t - g r a d e c h i l d r e n i n 
c r e a t i v e t h i n k i n g under q u a n t i t a t i v e and q u a l i t a t i v e motivation, 
J.. Educ. P s y c h o l . , 54. 295-299. 
CATTELL, R.B. (1959) The p e r s o n a l i t y and motivation of the r e s e a r c h e r from 
measurements of contemporaries and from biography, i n The 1959 Univ. 
of Utah Conference on the I d e n t i f i c a t i o n of C r e a t i v e S c i e n t i f i c T a l e n t . 
Univ. of Utah P r e s s . 
CATTELL, R.B* (1963) The p e r s o n a l i t y and motivation of the r e s e a r c h e r from 
measurements of contemporaries and from biography, i n S c i e n t i f i c 
C r e a t i v i t y (eds. T a y l o r , C.W. and Barron, F.) New York: Wiley. 
CATTELL, R. 3. and BUTCHER, H.J. (1968) The P r e d i c t i o n of Achievement and 
C r e a t i v i t y . I n d i a n a p o l i s , I n d i a n a : Bobbs M e r r i l l . 
CATTELL, R.B. and DREVDAHL, J . E . (1955) A comparison of the p e r s o n a l i t y 
p r o f i l e of eminent r e s e a r c h e r s with t h a t of eminent t e a c h e r s and 
a d m i n i s t r a t o r s and of the general population. B r i t . J_. P s y c h o l . . 46, 
248-261. 
CATTELL, R.B. and 5TICE, G.F. (1955) The S i x t e e n P e r s o n a l i t y F a c t o r 
Q u e s t i o n n a i r e and Handbook. Champaigne, I l l i n o i s : I n s t i t u t e f o r 
P e r s o n a l i t y and A b i l i t y T e s t i n g . 
CHILD, I . L . (1965) P e r s o n a l i t y c o r r e l a t e s of a e s t h e t i c judgment i n c o l l e g e 
s t u d e n t s . J_. P e r s . , 33. 476-511 . 
CHRISTENSEN, P.R., GUILFORD, J.P. and WILSON, R.C. (1957) R e l a t i o n s of 
c r e a t i v e responses to working time and i n s t r u c t i o n s . J_. Exp. P s y c h o l . . 
53,, 82-88. 
239 
CLARKE, A.H., WYON, S.M. and RICHARDS, M.P.M. (1969) F r e e - p l a y i n 
nursery s c h o ol c h i l d r e n . C h i l d P s y c h o l . P s v c h i a t . . 10. 205-216. 
CLINE, V.B., RICHARDS, J.M. J r . , and ABE, C. (1962) The v a l i d i t y of a 
ba t t e r y of c r e a t i v i t y t e s t s i n a high school sample. 
Educ. P s y c h o l . Measmt.. 22. 781-784. 
CLINE, V.B., RICHARDS, J.M. J r . , and NEEDHAM, W.E. (1963) C r e a t i v i t y 
t e s t s and achievement i n high school s c i e n c e . J_. Appl. P s y c h o l . . 
47, 184-189. 
COX, F.N. and CAMPBELL, D. (1968) Young c h i l d r e n i n a new s i t u a t i o n with 
and without t h e i r mothers. C h i l d Devel., 39. 123-131. 
CRONBACH, L . J . (1968) I n t e l l i g e n c e ? C r e a t i v i t y ? A parsimonious 
r e i n t e r p r e t a t i o n of the Wallach-Kogan data. Amer. Educ. Res., J . f 
5., 491-511 . 
CROPLEY, A.J. (1966) C r e a t i v i t y and i n t e l l i g e n c e . B r i t . _J. Educ. P s y c h o l . , 
26, 259-266. 
CROPLEY, A.J. (1967) C r e a t i v i t y . London: Longmans, Green and Co. 
CROPLEY, A.J. (1968) A note on the Wallach-Kogan t e s t s of c r e a t i v i t y . 
B r i t . J,. Educ. P s y c h o l . , 38_, 197-201. 
CROPLEY, A.J. (1972) O r i g i n a l i t y s c a r e s under timed and untimed c o n d i t i o n s . 
Aust. J_. P s y c h o l . . 24. 31-36. 
CROPLEY, A.J. and FEURING, E. (1971) T r a i n i n g c r e a t i v i t y i n young c h i l d r e n . 
Devel. P s y c h o l . . 4., 105. 
CROPLEY, A.J. and MASLANY, G.W. (1969) R e l i a b i l i t y and f a c t o r i a l v a l i d i t y 
of the Wallach-Kogan c r e a t i v i t y t e s t s . B r i t . J_. P s y c h o l . . 60, 395-398. 
CROSS, P., CATTELL, R.B. and BUTCHER, H.J. (1967) The p e r s o n a l i t y p a t t e r n 
of c r e a t i v e a r t i s t s . B r i t . J_. Educ. P s y c h o l . . 37. 292-299. 
CRQSSWELL, T.R. (1898) Amusements of Worcester s c h o o l c h i l d r e n . 
Ped. 5em., _6, 314-371. 
240 
CRUTCHFIELD, R.S. (1955) Conformity and c h a r a c t e r . Amsr. P s y c h o l o g i s t . 
10, 191-198. 
CRUTCHFIELD, R.S. (1962) Conformity and c r e a t i v e t h i n k i n g , i n Contemporary 
Approaches to C r e a t i v e Thinking (eds. Gruber, H,E.f T e r r e l l , G. and 
Wertheimer, M.) New York: Atherton. 
DACEY, J . , MADAU5, G. and ALLEN, A. (1969) The r e l a t i o n s h i p of c r e a t i v i t y 
and i n t e l l i g e n c e i n I r i s h a d o l e s c e n t s . B r i t . J_, Educ. P s y c h o l . . 
39, 261-266. 
DELLA5, M. and GAIER, E.L. (1970) I d e n t i f i c a t i o n of c r e a t i v i t y : the 
i n d i v i d u a l . P s y c h o l . B u l l . . 73, 55-73. 
de MILLE, R., and MERRIFIELD, P.R. (1962) Review of " C r e a t i v i t y and 
I n t e l l i g e n c e " , by G e t z e l s , J.W. and Jackson, P.W. Educ. P s y c h o l . 
Measmt., 22, 803-808. 
DENTLER, R.A. and MACKLER, B. (1964) O r i g i n a l i t y : some s o c i a l and p e r s o n a l 
determinants. Behav. S c i e n c e . 9_, 1-7. 
DEWING, K. (1970) The r e l i a b i l i t y and v a l i d i t y of s e l e c t e d t e s t s of 
c r e a t i v e t h i n k i n g i n a sample of seventh-grade West A u s t r a l i a n 
c h i l d r e n . B r i t . _J. Educ. P s y c h o l . , 40. 35-42. 
d i S C I P I 0 , W.J. (1971a) Divergent t h i n k i n g and p e r s o n a l i t y measures of 
E n g l i s h and American education .majors. J_. Genet. P s y c h o l . , 119. 99-107. 
d i S C I P I 0 , W.J, (1971b) Divergent t h i n k i n g : a complex f u n c t i o n of 
i n t e r a c t i n g dimensions of e x t r a v e r s i o n - i n t r o v e r s i o n and n e u r o t i c i s m -
s t a b i l i t y . B r i t . J,. P s y c h o l . . 62, 545-550. 
DUNCKER, K. (1945) On problem s o l v i n g . P s y c h o l . Monogr.. 58, No. 270. 
EDWARDS, M.P. and TYLER, L.E. (1965) I n t e l l i g e n c e , c r e a t i v i t y and 
achievement i n a n o n - s e l e c t i v e p u b l i c j u n i o r high s c h o o l . 
J.. Educ. P s y c h o l . . 56. 96-99. 
241 
EIFERMAMN, R.R. (1970) L e v e l of c h i l d r e n ' s play as expressed i n group 
s i z e . B r i t . _J. Educ. P s y c h o l . . 40, 161-170. 
EIFERMANN, R.R. (1971a) Determinants of C h i l d r e n ' s Game S t y l e s . 
Jerusalem: The I s r a e l Academy of S c i e n c e s and Humanities. 
EIFERMANN, R.R. (1971b) S o c i a l play i n childhood, i n C h i l d ' s P l a y 
( e d s . Herron, R.E. and Sutton-Smith, B.) New York: Wiley. 
EISENMAN, R. and SCHUSSEL, M.R. (1970) C r e a t i v i t y , b i r t h order, and 
p r e f e r e n c e f o r symmetry. J_. C o n s u l t . C l i n . P s y c h o l . . 34. 275-280. 
ELKIND, D., DEBLINGER, J . and ADLER, D. (1970) Motivation and c r e a t i v i t y : 
the context e f f e c t . Amer. Educ. Res. J.., 7,, 351-357. 
ERIKS0N, E.H. (1940) S t u d i e s i n the i n t e r p r e t a t i o n of p l e y . 
Genet. P s y c h o l . Monoqr., 22, 559-671. 
ERIKS0N, E.H. (1950) Childhood and S o c i e t y . New York: Norton. 
EYSENCK, H.J. (1967) I n t e l l i g e n c e assessment: a t h e o r e t i c a l and 
experimental approach, B r i t . _J. Educ. P s y c h o l . , 37,, B1-98. 
EYSENCK, H.J. and CASTLE, M. (1970a) A f a c t o r - a n a l y t i c study of the 
Barron-Welsh Art S c a l e . P s y c h o l . Record. 20. 523-525. 
EYSENCK, H.J. and CASTLE, M. (1970b) T r a i n i n g i n a r t as a f a c t o r i n the 
determination of preference judgements f o r polygons. B r i t . J.. 
P s y c h o l . . 61. 65-82. 
FEE, F. (1968) An a l t e r n a t i v e to Ward's f a c t o r a n a l y s i s of Wallach and 
Kogan's " c r e a t i v i t y " c o r r e l a t i o n s . B r i t . _J. Educ. P s y c h o l , , 38, 319-321 
FELDHU5EN, J . F . , TREFFINGER, D.J. and BAHLKE, S . J . (1970) Developing 
c r e a t i v e t h i n k i n g : the Purdue c r e a t i v i t y program. J_. C r e a t i v e 
Behav.. 4_, 85-90. 
242 
FELDHU5EN, J . F . , TREFFINGER, D.J. and ELIAS, R.M. (1970) P r e d i c t i o n of 
academic achievement with d i v e r g e n t and convergent t h i n k i n g end 
p e r s o n a l i t y v a r i a b l e s . P s y c h o l . I n The Schools. J_, 46-52. 
FLANAGAN, J.C. (1949) C r i t i c a l Requirements f o r Research Personnel: a 
Study of Observed Behaviours of Personnel i n Research L a b o r a t o r i e s . 
American I n s t , f o r Research. 
FLESCHER, I . (1963) Anxiety and achievement of i n t e l l e c t u a l l y g i f t e d end 
c r e a t i v e l y g i f t e d c h i l d r e n . J_. P s y c h o l . . 56. 251-268. 
FREEDMAN, J . L . (1965) I n c r e a s i n g c r e a t i v i t y by f r e e a s s o c i a t i o n t r a i n i n g . 
J.. Exp. P s y c h o l . , 69, 89-91 . 
FREEMAN, J . , BUTCHER, H.J. and CHRISTIE, T. (1971) C r e a t i v i t y : a 
s e l e c t i v e review of r e s e e r c h (2nd ed.) London: S.R.H.E. 
FREUD, S. (1908) The r e l a t i o n of the poet to day-dreaming, i n C o l l e c t e d 
Papers (Freud, S . ) , 4,, 184-191. London: Hogerth, 1948. 
FREUD, S. (1910) Leonerdo da V i n c i : A Study i n P s y c h o s e x u a l i t y . 
New York: Random House, 1947. 
FREUD, S. (1920) Beyond the p l e a s u r e p r i n c i p l e , i n The Standard E d i t i o n 
of the Complete P s y c h o l o g i c a l Works of Siqmund Freud (ed. Strechey, J . ) , 
18. London: Hogarth, 1955. 
FREUD, S. (1926) The Problem of Anxiety. New York: Norton, 1936. 
FRUCHTER, B. (1954) I n t r o d u c t i o n to F a c t o r A n a l y s i s . P r i n c e t o n , N.J.: 
Van Nostrand. 
GALTON, F. (1870) H e r e d i t a r y Genius. New York: Appleton. 
GARDNER, R.W. end SCHOEN, R.A. (1962) D i f f e r e n t i a t i o n and a b s t r a c t i o n i n 
concept formation. P s y c h o l . Monogr.. 76. No. 41 (Whole No. 560). 
GERLACH, V.S. SCHUTZ, R.E., BAKER, R.L. and MAZER, G.E. (1964) E f f e c t B 
of v a r i a t i o n s i n t e s t d i r e c t i o n an o r i g i n a l i t y t e s t response. 
J_. Educ. P s y c h o l . . 55. 79-83. 
243 
GETZELS, J.W. and JACKSON, P.W. (1962) C r e a t i v i t y and I n t e l l i g e n c e . 
New York: Wiley. 
GETZELS, J.W. and MADAUS, G.F. (1969) C r e a t i v i t y , i n Encyclopaedia of 
Education Research (ed. E b e l , R . J . ) . 
GEWIRTZ, J . L . (1948a) S t u d i e s i n ward f l u e n c y . I . I t s r e l a t i o n to 
vocabulary and mental age i n young c h i l d r e n . J_. Genet. P s y c h o l . . 
72, 165-176. 
GEWIRTZ, J . L . (1948b) S t u d i e s i n word f l u e n c y . I I . I t s r e l a t i o n to 
eleven items of c h i l d behaviour. J_. Genet. P s y c h o l . , 72. 177-184. 
GHISELIN, B. (1952) (ed.) The C r e a t i v e P r o c e s s . London: Csmbridge 
Univ. P r e s s . 
GILMORE, J.B. (1966) P l a y : a s p e c i a l behaviour, i n Current Research i n 
Motivation (ed. Haber, R.N.) New York: Holt, R i n e h a r t and Winston. 
GINSBURG, G.P. and WHITTEMORE, R.G. (1968) C r e a t i v i t y and v e r b a l a b i l i t y : 
a d i r e c t examination of t h e i r r e l a t i o n s h i p . B r i t . J_. P s y c h o l . , 38. 
133-139. 
GOLANN, 5.E. (1.963) P s y c h o l o g i c a l study of c r e a t i v i t y . 
P s v c h o l . B u l l . . 60, 548-565. 
GOLDBERG, 5. and LEWIS, M. (1969) P l a y behaviour i n the y e a r - o l d i n f a n t : 
e a r l y sex d i f f e r e n c e s . C h i l d Devel.. 40, 21-31. 
GOLDMAN, R.J. (1964) The Minnesota T e s t s of C r e a t i v e Thinking. 
Educ. Res., 7_, 3-14. 
GREENACRE, P. (1959) Play i n r e l a t i o n to c r e a t i v e imagination. 
Paychoanal. Study of the C h i l d . 14, 61-80. 
GR005, K. (1898) ThB Play of Animals. New York: Appleton. 
GR00S, K. (1908) The Play of Men. New York: Appleton. 
GUILFORD, J.P. (1950) C r e a t i v i t y . Amer. P s y c h o l o g i s t , 5_, 444-454. 
244 
GUILFORD, J.P. (1956) The s t r u c t u r e of i n t e l l e c t . P s y c h o l . B u l l . . 
53, 267-293. 
GUILFORD, J.P. (1959) Three f a c e s of i n t e l l e c t . Amer. P s y c h o l . . 14. 
469-479. 
GUILFORD, J.P. (1965) I n t e l l i g e n c e - 1965 model. Amer. P s y c h o l o g i s t . 
21, 20-26. 
GUILFORD, J.P. (1967) The Nature of Human I n t e l l i g e n c e . New York: 
McGraw-Hill. 
GUILFORD, J.P. (1971) 5ome misconceptions regarding measurement of 
c r e a t i v e t a l e n t s . ;J. C r e a t i v e . Behav., 5_, 77-87. 
GUILFORD, J.P. and CHRISTENSEN, P.P. (1956) A f a c t o r - a n a l y t i c study of 
v e r b a l f l u e n c y . Reports from the P s y c h o l . Lab.. Univ. of 5. 
C a l i f o r n i a . 
GUILFORD, J.P. and HOEPFNER, R. (1966a) S i x t e e n d i v ergent-production 
a b i l i t i e s a t the ninth-grade l e v e l . M u l t i v a r . Behav. Res.. JL, 43-64. 
GUILFORD, J.P. and HOEPFNER, R. (1966b) S t r u c t u r e - o f - i n t e l l e c t f e c t o r s 
and t h e i r t e s t s 1966. Reports from the P s y c h o l . Lab.. Univ. of S. 
C a l i f o r n i a . 
GUILFORD, J.P. and MERRJFIELD, P.R. (1960) The s t r u c t u r e - o f - i n t e l l B c t 
model; i t s uses and i m p l i c a t i o n s . Reports from the P s y c h o l . Lab.. 
Univ. of 5. C a l i f o r n i a . 
GUILFORD, J.P., FRICK, J.W., CHRISTENSEN, P.R. and MERRIFIELD, P.R. (1957) 
A f a c t o r - a n a l y t i c study of f l e x i b i l i t y i n t h i n k i n g . Reports from 
the P s y c h o l . Lab.. Univ. of 5. C a l i f o r n i a . 
HADDON, F.A. and LYTTON, H. (1968) Teaching approach end the development 
of d i v e r g e n t t h i n k i n g a b i l i t i e s i n primary s c h o o l s . B r i t . J_. Educ. 
P s y c h o l . . 38. 171-180. 
245 
HADDON, F.A. and LYTTON, H. (1971) Primary education and d i v e r g e n t 
t h i n k i n g a b i l i t i e s - four y e a r s on. B r i t . J_. Educ. P s y c h o l . . 41 , 
136-147. 
HALL, G.S. (1906) Youth. New York: Appleton. 
HARDING, R. (1940) An Anatomy of I n s p i r a t i o n . Cambridge: H e f f e r . 
HARGREAVES, H.L. (1927) The " f a c u l t y " of imagination. B r i t . J . P s y c h o l . 
Honoqr. Suppl., No. _3. 
HARMAN, H.H. (1960) Modern F a c t o r A n a l y s i s . Chicago: Univ. Chicago P r e s s . 
HARVEY, O.J. (1966) System s t r u c t u r e , f l e x i b i l i t y , and c r e a t i v i t y , i n 
Exp e r i e n c e . S t r u c t u r e and A d a p t a b i l i t y (ed. Harvey, O.J.) 
New York: S p r i n g e r . 
HARVEY, O.J., HUNT, D.E. and SCHRODER, H.M. (1961) Conceptual Systems 
and P e r s o n a l i t y O r g a n i s a t i o n . Mew York: Wiley. 
HASAN, P. and BUTCHER, H.J. (1966) C r e a t i v i t y and i n t e l l i g e n c e : a p a r t i a l 
r e p l i c a t i o n with S c o t t i s h c h i l d r e n of G e t z e l s and Jackson's study. 
B r i t . J_. P s y c h o l . , 57, 129-135. 
HAVELOCK E L L I S (1904) A Study of B r i t i s h Genius. London: Hurst end 
B l a c k e t t . 
HEIM, A.W. (1956) Manual f o r the Group T e s t of Hiqh-Grade I n t e l l i g e n c e AH5. 
Slough, Bucks: N.F.E.R. 
HERRON, R.E. and SUTTON-SMITH, B. (1971) C h i l d ' s P l a y . New York: Wiley. 
HOLLAND, J. L . and BAIRD, L.L. (1968) The Preconscious A c t i v i t y S c a l e : 
The development and v a l i d a t i o n of an o r i g i n a l i t y measure. 
J_. C r e a t i v e Behav., 217-225. 
HOLT, R.R. (1967) The development of the primary p r o c e s s : a s t r u c t u r a l 
view, i n P s y c h o a n a l y t i c E s s a y s i n Memory of David Rapaport (ed. 
Holt, R.R.) New York: I n t e r n a t . Univ. P r e s s . 
246 
HONIG, A.5., CALDWELL, B.M. and TANNENBAUM, J . (1970) P a t t e r n s of 
information p r o c e s s i n g used by and with young c h i l d r e n i n a nursery 
s c h o o l s e t t i n g . C h i l d Devel.. 41, 1045-1065. 
HOOD, R.W. J r . (1969) On c r e a t i v i t y as defined by the Remote A s s o c i a t e s 
T e s t . P s y c h o l . Rep..24, 914. 
HUDSON, L. (1966) Contrary Imaginations. London: Methuen. 
HUDSON, L. (1968) Frames of Mind. London: Methuen. 
HUDSON, L. (1970) (ed.) The Ecology of Human I n t e l l i g e n c e . 
Harmondsworth: Penguin Ed u c a t i o n . 
HUDSON, P.T.W., McGREW, W.C. and McGREW, P.L. (1970) A t t e n t i o n s t r u c t u r e 
i n a group of pre s c h o o l i n f a n t s . Proc. C L E . A r c h i t e c t . P s y c h o l . 
Conf.. Kingston-upon-Thames. 
HURL0CK, E.R. (1934) Experimental i n v e s t i g a t i o n s of childhood p l a y . 
P s y c h o l . B u l l . . 31, 47-66. 
HUTT| C. (1966) E x p l o r a t i o n and play i n c h i l d r e n . Symp. Zool. Soc. 
Lond., JT8, 61-81 . 
HUTT, C. (1967) Temporal e f f e c t s on response decrement and s t i m u l u s 
s a t i a t i o n i n e x p l o r a t i o n . B r i t . J_. P s y c h o l . . 58, 365-373. 
HUTT, C. (1970a) C u r i o s i t y i n young c h i l d r e n . S c i e n c e J o u r n a l , _6, 68-72. 
HUTT, C. (1970b) S p e c i f i c and d i v e r s i v e e x p l o r a t i o n , i n Advances i n C h i l d 
Development and Behaviour ( e d s . Reese, H.W. and L i p s i t t , L . P . ) , 5_, 
119-180. Academic P r e s s . 
HUTT, C. (1972a) Sex d i f f e r e n c e s i n human development. Hum. Develop.. 
.15, 153-170. 
HUTT, C. (1972b) Males and Females. Harmondsworth: Penguin Education. 
HUTT, C. (1372c) E x p l o r a t i o n and Play i n C h i l d r e n . New York: Wiley. 
HUTT, C. end BHAVNANI, R. (1972) P r e d i c t i o n s from p l a y . 
Nature, 237. 171-172. 
HUTT, C , HUTT, 5. J . and OUNSTED, C. (1963) A method f a r the study of 
c h i l d r e n ' s behaviour. Devel. Med. C h i l d Neurol.. _5_, 233-245. 
HUTT, C , HUTT, S . J . and OUNSTED, C. (1965) The behaviour of c h i l d r e n 
with and without upper C.N.5. l e s i o n s . Behaviour. 24, 246-268. 
HUTT, S . J . and HUTT, C. (1970) D i r e c t Observation and Measurement of 
Behaviour, C.C. Thomas. 
ISAACS, 5. (1933) S o c i a l Development i n Young C h i l d r e n . New York: 
Harcaurt, Brace and Co. 
JACKSON, P.H. and MESSICK, 5. (1965) The person, the product and the 
response: conceptual problems i n the assessment of c r e a t i v i t y . 
J.. P e r s . . 33_, 309-329. 
KAGAN, J . , MOSS, H.A. and SIEGEL, I . E . (1963) P s y c h o l o g i c a l s i g n i f i c a n c e 
of s t y l e s of t h i n k i n g , i n B a s i c C o g n i t i v e P r o c e s s e s i n C h i l d r e n 
( e d s . Wright, J.C. and Kagan, J . ) Monoqr. Soc. Res. C h i l d Devel., 
28, 73-112. 
KAI5ER, H.F. (1958) The Varimax c r i t e r i o n f o r a n a l y t i c r o t a t i o n i n 
f a c t o r a n a l y s i s . Psychometrika, 23. 187-200. 
KAMP, L.N.J., and KESSLER, E.5. (1970) The World T e s t : developmental 
a s p e c t s of a play technique. jJ. C h i l d P s y c h o l . P s y c h i a t . , 11, 
81-108. 
K0ESTLER, A. (1964) The Act of C r e a t i o n . London: Hutchinson. 
K0GAM, N. (1971) A c l a r i f i c a t i o n of Cropley and Maslany's a n a l y s i s of 
the Wallach-Konan c r e a t i v i t y t e s t s . B r i t . ^. P s y c h o l . . 62, 113-117. 
K0GAN, M. and MORGAN, F.T. (1969) Task and m o t i v a t i o n a l i n f l u e n c e s on the 
assessment of c r e a t i v e and i n t e l l e c t i v e a b i l i t y i n c h i l d r e n . 
Genet. P s y c h o l . Monoqr., 80. 91-127. 
246 
KOHLER, W. (1925) The M e n t a l i t y of Apes. Harmondsworth: P e l i c a n , 1957. 
KRIS, E . (1950) On preconscious mental p r o c e s s e s . 
Psvchoanal. Quart.. 19. 540-560. 
KROP, H.D., ALEGRE, C.E. and WILLIAMS, C D . (1969) E f f e c t of induced 
s t r e s s on convergent and div e r g e n t t h i n k i n g . P s y c h o l . Rep., 24. 
B95-B98. 
KUBIE, L.S. (1958) Neurotic D i s t o r t i o n of the C r e a t i v e P r o c e s s . 
Lawrence: Univ. Kansas P r e s s . 
LAZARUS, M. (1883) Uber d i e Raize des S p i e l s . B e r l i n : Dummler. 
LEACH, G.M. (1972) A comparison of the s o c i a l behaviour of normal and 
problem c h i l d r e n , i n E t h o l o q i c a l 5 t u d i e s of C h i l d Behaviour 
(ed. Blurton-Jones, N.G.) Cambridge Univ. P r e s s . 
LEE, D. and HUTT, C. (1964) A playroom designed f o r f i l m i n g c h i l d r e n : a 
note. J,. C h i l d P s y c h o l . P s y c h i a t . . .5, 263-265. 
LEHMANN, H.C. and WITTY, P.A. (1927) The Psychology of P l a y A c t i v i t i e s . 
New York: Barnes. 
LEVIN, H. and WARDWELL, E. (1962) Research usee of d o l l - p l a y . 
P s y c h o l . B u l l . . 59, 27-56. 
LEWIN, K. (1933) Environmental f o r c e s , i n A Handbook of C h i l d 
Psychology (ed. Murchison, C.) Worcester, Mass.: C l a r k U n i v e r s i t y P r e s s . 
LIEBERMAN, J.N. (1965) P l a y f u l n e s s and div e r g e n t t h i n k i n g : an i n v e s t i -
g ation of t h e i r r e l a t i o n s h i p a t the ki n d e r g a r t e n l e v e l . 
J . Genet. P s y c h o l . . 107. 219-224. 
LDVELL, K. and SHIELDS, J.B. (1967) Some a s p e c t s of a study of the g i f t e d 
c h i l d . B r i t . J.. Educ. P s y c h o l . . 37, 201-208. 
LOWENFELD, M. (1935) Play i n Childhood. London: G o l l a n c z . 
249 
LOWENFELD, M. (1539) The World P i c t u r e s of c h i l d r e n : a method of 
rec o r d i n g and studying them. B r i t . J,. Med. Ps y c h o l . • 18, 65-101. 
LYTTON, H. and COTTON, A.C. (1969) Divergent t h i n k i n g a b i l i t i e s i n 
secondary s c h o o l s . B r i t . J.. Educ. P s y c h o l . . 39, 188-190. 
McCLELLAND, D.C. (1958) I s s u e s i n the i d e n t i f i c a t i o n of t a l e n t , i n 
T a l e n t and S o c i e t y (ed. McClelland, D.C.) P r i n c e t o n : Van Nostrand. 
McCLELLAND, D.C. (1963) The c a l c u l a t e d r i s k : an aspect of s c i e n t i f i c 
performance, i n S c i e n t i f i c C r e a t i v i t y : i t s Recognition and 
Development ( e d s . Tay l o r , C.W. and Barron, F.) New York: Wiley. 
McGHEE, Z. (1900) A study i n the pla y l i f e of some South C a r o l i n a 
c h i l d r e n . Ped. Sem., 7,i 459-478. 
McGREW, W.C. (1968) T e n t a t i v e l i s t of s o c i a l behaviour p a t t e r n s of 
pre s c h o o l c h i l d r e n . Unpublished: Dept. of P s y c h o l . , Univ. of 
Edinburgh. 
McGREW, W.C. (1969) An e t h o l o g i c a l study of a g o n i s t i c behaviour i n 
pre- s c h o o l c h i l d r e n . Proc. 5ec. I n t . Cong. Primat.. J_, 149-159. 
McGREW, W.C. (1972) Aspects of s o c i a l development i n nursery s c h o o l 
c h i l d r e n , with emphasis on i n t r o d u c t i o n to the group, i n E t h o l o q i c a l 
S t u d i e s of C h i l d Behaviour (ed. Blurton-Jones, N.G.) 
Cambridge Univ. P r e s s . 
McGREW, W.C. and McGREW, P.L. (1970) Aggression and group formation i n 
nursery s c h o ol c h i l d r e n . Proc. T h i r d I n t . Cong. Primat.. 2. 
McGUIRE, C , HIND5MAN, E., KING, F . J . and JENNINGS, E. (1961) Dimensions 
of t a l e n t e d behaviour. Educ. P s y c h o l . Measmt.. 21. 3-38. 
MacKINMON, D.W. (1962a) The nature and nurture of c r e a t i v e t a l e n t . 
Amer. P s y c h o l o g i s t . 17, 484-495. 
250 
MacKINNON, D.W. (1962b) The p e r s o n a l i t y c o r r e l a t e s of c r e a t i v i t y : a 
study of American a r c h i t e c t s . Proc. XlVth I n t . Cong. Appl. P s y c h o l . 
Copenhagen: Munksgaard. 
MacKINNON, D.W. (1967) A s s e s s i n g c r e a t i v e persons. J,. C r e a t i v e Behav., 
1, 291-304. 
McNEMAR, Q. (1964) Losts our i n t e l l i g e n c e ? Why? Amer. P s y c h o l o g i s t . 
19., 871-882. 
McPHERSON, J.H. (1963) A proposal f o r e s t a b l i s h i n g u l t i m a t e c r i t e r i a f o r 
measuring c r e a t i v e output, i n S c i e n t i f i c C r e a t i v i t y , i t s Recognition 
and Development (eds. T a y l o r , C.W. and Barron, F.) New York: Wiley. 
MACKLER, B. and 5P0TTS, J.V. (1965) C h a r a c t e r i s t i c s of responses to t e s t s 
of c r e a t i v i t y : a second look. P e r c e p t . Motor S k i l l s , 21, 595-599. 
MADAUS, G.F. (1967a) A c r o s s - c u l t u r a l comparison of the f a c t o r s t r u c t u r e 
of s e l e c t e d t e s t s a f d i vergent t h i n k i n g . J_. 5oc. P s y c h o l . , 73, 13-21. 
MADAUS, G.F. (1967b) Divergent t h i n k i n g and i n t e l l i g e n c e : another look 
a t a c o n t r o v e r s i a l q u e s t i o n . J.. Educ. Measmt.. 4_, 227-235. 
MAIER, N.R.F., JULIUS, M. and THURBER, J.A. (1967) S t u d i e s i n c r e a t i v i t y : 
i n d i v i d u a l d i f f e r e n c e s i n the s t o r i n g and u t i l i z a t i o n of in f o r m a t i o n . 
Amer. J_. P s y c h o l . . 80. 492-519. 
MAIER, N.R.F. and BURKE, R.J. (1968) S t u d i e s i n c r e a t i v i t y : I I . I n f l u e n c e 
of motivation i n the r e o r g a n i s a t i o n of ex p e r i e n c e . P s y c h o l . Rep., 
23, 351-361. 
MAIER, N.R.F., and JANZEN, J.C. (1969) Are good problem-solvers a l s o 
c r e a t i v e ? P s y c h o l . Rep., 24, 139-146. 
MALTZMAN, I . (1960) On the t r a i n i n g of o r i g i n a l i t y . P s y c h o l . Rev., 67, 
229-242. 
MANSKE, M.E. and DAVIS, G.A. (1968) E f f e c t s of simple i n s t r u c t i o n a l 
b i a s e s upon performance i n the Unusual Uses t e s t . _J. Gen. P s y c h o l . . 
79, 25-33. 
MARSH, R.W. (1964) A s t a t i s t i c a l r e - a n a l y s i s of G e t z e l s and Jackson's 
data. B r i t . J,. Educ. P s y c h o l . 34, 91-93. 
MEDNICK, S.A. (1962) The a s s o c i a t i v e b a s i s of the c r e a t i v e p r o c e s s . 
P s y c h o l . Rev.. 69, 220-232. 
MEDNICK, M.T., MEDNICK, S.A. and MEDNICK, E.V. (1964) Incubation of 
c r e a t i v e performance and s p e c i f i c a s s o c i a t i v e priming. 
_J. Abnorm. 5oc. P s y c h o l . . 69. 84-88. 
MEYERS, C.E., ORPET, R.E., ATTWELL, A.A. and DINGMAN, H.F. (1962) 
Primary a b i l i t i e s a t mental age s i x . C h i l d Devel. Monoqr. 27. 
Whole No. 82. 
MILLAR, S. (1968) The Psychology of P l a y . Harmondsworth: P e l i c a n . 
MILLER, G.A. and SELFRIDGE, J.A. (1950) Verbal c o n t e x t and the r e c a l l of 
meaningful m a t e r i a l . Amer. J.. P s y c h o l . . 63. 176-185. 
M00NEY, R.L. and RAZIK, T.A. (1967) E x p l o r a t i o n s i n C r e a t i v i t y . 
New York: Harper and Row. 
MORRISBY, J.R. (1955) The D i f f e r e n t i a l T e s t B a t t e r y . Slough, Bucks., 
N.F.E.R. 
M0YLE5, E.W., TUDDENHAM, R.D. and BLOCK, J . (1965) S i m p l i c i t y / c o m p l e x i t y 
or symmetry/asymmetry7 A r e - a n a l y s i s of the Barron-Welsh A r t 5 c a l e s . 
Pare. Mot. S k i l l s . 20, 685-690. 
NICH0LL5, J.G. (1970) Review of The Talented Student, by Wallach, M.A. 
and Wing, C.W. J r . J.. Genet. Psychol., 117. 277-279. 
NICH0LL5, J.G. (1971) Some e f f e c t s of t e s t i n g procedure on di v e r g e n t 
t h i n k i n g . C h i l d Devel.. 42. 1647-1651. 
252 
—. NICHQLLS, J.G. (1972) C r e a t i v i t y i n the person who w i l l never produce 
anything o r i g i n a l and u s e f u l : the concept of c r e a t i v i t y as a 
normally d i s t r i b u t e d t r a i t . Amer. P s y c h o l o g i s t . 27. 717-727. 
NUTTALL, D.L. (1970) Modes of Thinking and t h e i r Measurement. 
Unpublished Ph.D. t h e s i s , Univ. of Cambridge. 
0LES0N, D.S. and ZUBEK, J.P. (1970) The e f f e c t of one day of sensory 
d e p r i v a t i o n on a b a t t e r y of open-ended c o g n i t i v e t e s t s . P e r c . Mot. 
S k i l l s . 3j., 919-923. 
0SB0RN, A.F. (1957) C r e a t i v e Imagination (3rd edn.) New York: S c r i b n e r s . 
PAIVIO, A. (1965) A b s t r a c t n e s s , imagery and meaningfulness i n p a i r e d -
a s s o c i a t e l e a r n i n g . J,. V e r b a l Leaning and Verbal Behav.. 4., 32-38. 
PAIVIO, A. (1969) Mental imagery i n a s s o c i a t i v e l e a r n i n g and memory. 
P s y c h o l . Rev.. 76, 241-263. 
PAIVIO, A., YUILLE, J.C. and MADIGAN, S.A. (1968) Concreteness, imagery, 
and meaningf u l n e s s values f o r 925 nouns. J_. Exp. P s y c h o l . Monogr. 
Suppl., 76. P a r t 2. 
PANKOVE, E. and KOGAN, N. (1968) C r e a t i v e a b i l i t y and r i s k t a k i n g i n 
elementary school c h i l d r e n . J_. P e r s . , 36. 420-439. 
PARNE5, S . J . (1967) The l i t e r a t u r e of c r e a t i v i t y ( P a r t 2 ) . 
J_. C r e a t i v e Behav.. ,1_, 191-240. 
PARNES, S . J . and BRUNELLE, E.A. (1967) The l i t e r a t u r e of c r e a t i v i t y 
( P a r t 1) J . C r e a t i v e Behav., J_, 52-109. 
PARNES, 5. J . and HARDING, H.F. (1962) A Source Book f o r C r e a t i v e Thinking. 
New York: 5 c r i b n e r s . 
PARNES, S . J . and MEADOW, A. (1959) E f f e c t s of brainstorming i n s t r u c t i o n s 
on c r e a t i v e problem-solving by t r a i n e d and untrained s u b j e c t s . 
J.. Educ. P s y c h o l . . 50, 171-176. 
253 
PARTEN, M.B. (1932) S o c i a l p a r t i c i p a t i o n among pre-school c h i l d r e n . 
J_. Abnorm. Soc. P s y c h o l . . 27. 243-269. 
PATRICK, C. (1935) C r e a t i v e thought i n poets. Arch. P s y c h o l . . 26. 1-74. 
PATRICK, C. (1937) C r e a t i v e thought i n a r t i s t s . J.. P s y c h o l . . 4., 35-73. 
PATRICK, C. (1955) What i s C r e a t i v e Thinking? New York: P h i l o s o p h i c a l 
L i b r a r y . 
PATRICK, G.T.W. (1916) The Psychology of R e l a x a t i o n . Boston: 
Houghton-Mifflin. 
PETTIGREW, T.F. (195B) The measurement and c o r r e l a t e s of category width 
as a c o g n i t i v e v a r i a b l e . J . Pera.. 26. 532-544. 
PHILLIPS, R.H. (1945) D o l l play as a f u n c t i o n of the r e a l i s m of the 
m a t e r i a l s and the length of the experimental s e s s i o n . C h i l d Devel.. 
16, 123-143. 
PIAGET, J . (1951) P l a y . Dreams and I m i t a t i o n i n Childhood. London: 
Heinemann. 
x. 
PIAGET, J . (1966) Response to B r i a n Sutton-Smith. P s y c h o l . Rev.. 73. 
111-112. 
PINE, F. and HOLT, R.R. (1960) C r e a t i v i t y and primary process: a study 
of adaptive r e g r e s s i o n . J_. Abnorm. Soc. P s y c h o l . . 61 . 370-379. 
PINTLER, M.H. (1945) D o l l play as a f u n c t i o n of e x p e r i m e n t e r - c h i l d 
i n t e r a c t i o n a n d . i n i t i a l o r g a n i s a t i o n of m a t e r i a l s . C h i l d Devel.. 
J_6, 145-166. 
PULASKI, M.A.5. (1970) P l a y as a f u n c t i o n o f toy s t r u c t u r e and f a n t a s y 
p r e d i s p o s i t i o n . C h i l d Devel.. 41 . 531-537. 
RAINA, M.K. (1968) A study i n t o the e f f e c t of competition on c r e a t i v i t y . 
G i f t e d C h i l d Quart.. 12.1 217-220. 
RAVEN, J.C. (1956) Standard P r o g r e s s i v e M a t r i c e s S e t s A, B, C, D and E; 
Coloured P r o g r e s s i v e M a t r i c e s S e t s A, Ab and B (Revised O r d e r ) . 
London: H.K. Lewis. 
254 
RAVEN, J.C. (1960) Guide to the Standard P r o g r e s s i v e M a t r i c e s . 
London: H.K. Lewis. 
RICHARDS, P.N. and BOLTON, M. (1971) Type of mathematics teaching, 
mathematical a b i l i t y and divergent t h i n k i n g i n j u n i o r school 
c h i l d r e n . B r i t . J ^ Educ. P s y c h o l . , 41, 32-37. 
RIPPLE, R.E. ;?nd MAY, F.B. (1962) Caution i n comparing c r e a t i v i t y and 
I.Q. P s y c h o l . Rep., 10, 229-230. 
ROE, A. (1951) A p s y c h o l o g i c a l study of eminent b i o l o g i s t s . 
P s y c h o l . Monogr., _64, No. 14. 
ROE, A. (1952) The Making of a S c i e n t i s t ' . New York: Dodd, Mead. 
ROE, A. (1953) A p s y c h o l o g i c a l study of eminent p s y c h o l o g i s t s and 
a n t h r o p o l o g i s t s and a comparison with b i o l o g i c a l and p h y s i c a l 
s c i e n t i s t s . P s v c h o l . Monoqr.. 67. No. 2. 
ROE, A. (1963) P e r s o n a l problems and s c i e n c e , i n S c i e n t i f i c C r e a t i v i t y : 
i t s Recognition and Development. ( e d s . T a y l o r , C.W. and Barron, F.) 
New York: Wiley. 
ROGERS, C.R. (1961) On Becoming A Person. Boston: Houghton M i f f l i n . 
ROSENBERG, 3.G. and SUTTON-SMITH, B. (1960) A r e v i s e d conception of 
masculine-feminine d i f f e r e n c e s i n p l a y a c t i v i t i e s . J_. Genet. 
Ps v c h o l . . 96, 165-170. 
SAFRAN, C. (1963) An i n t r o d u c t i o n to the S a f r a n C u l t u r e Reduced 
I n t e l l i g e n c e T e s t and some r e p o r t s on i t s v a l i d i t y from c u r r e n t 
s t u d i e s . A l b e r t a J . Educ. Res.. JS, 36-44. 
SAVQCA, A.F. (1965) E f f e c t s of reward, r a c e , I.Q. and socio-economic 
s t a t u s on c r e a t i v e production of preschool c h i l d r e n . D i s s e r t . 
Abstr., 26, 2327. 
SCHRODER, H.M., DRIVER, M.J. and STREUFERT, 5. (1967) Human Information 
P r o c e s s i n g . New York: Holt, R i n e h a r t and Winston. 
255 
5CDTT, W.A. (1963) C o n c e p t u a l i s i n g and measuring s t r u c t u r a l p r o p e r t i e s 
of c o g n i t i o n , i n Motivation and S o c i a l I n t e r a c t i o n : C o g n i t i v e 
Determinants (ed. Harvey, O.J.) New York: Ranald. 
SEAGOE, M.V. (1970) An instrument f o r the a n a l y s i s of c h i l d r e n ' s play 
as an index of degree of s o c i a l i s a t i o n . _J. School P s y c h o l . . _8, 
139-144. 
SEAGOE, M.V. (1971a) A comparison of c h i l d r e n ' s p l a y i n s i x modern 
c u l t u r e s . J_. School P s y c h o l . . _9, 61-72. 
SEAGOE, M.V. (1971b) C h i l d r e n ' s play i n three American s u b c u l t u r e s . 
J_. School P s y c h o l . . 9., 167-172. 
SEARS, R.R. (1947) I n f l u e n c e of methodological f a c t o r s on d o l l - p l a y 
performance. C h i l d Devel., J_8, 190-197. 
SHAPIRO, R.J. (1968) The c r i t e r i o n problem, i n C r e a t i v i t y (ed. Vernon, P.E. 
Harmondsworth: Penguin. 
SMILANSKY, S. (1968) The E f f e c t of Sociodramatic P l a y on Disadvantaged 
Pre-school C h i l d r e n . New York: Wiley. 
SPEARMAN, C. (1927) The A b i l i t i e s of Man, t h e i r Nature and Measurement. 
London: Macmillan. 
5PEARMAM, C. (1930) C r e a t i v e Mind. London: Nisbet. 
SPENCER, H. (1873) P r i n c i p l e s of Psychology. New York: Appleton. 
SPOTTS, J.V. and MACKLER, B. (1967) R e l a t i o n s h i p s of field-dependent 
and f i e l d - i n d e p e n d e n t c o g n i t i v e s t y l e s to c r e a t i v e t e s t performance. 
P e r c . Mot. S k i l l s . 24, 239-268. 
STEIN, M.I. and HEINZE, S . J . (1960) C r e a t i v i t y and the I n d i v i d u a l : 
Summaries of S e l e c t e d L i t e r a t u r e i n Psychology and P s y c h i a t r y . 
fjlencoe, I l l i n o i s : F ree P r e s s . 
SUEDFELD, P., and VERNON, J . (1965) S t r e s s and v e r b a l o r i g i n a l i t y i n 
sensory d e p r i v a t i o n . P s y c h o l . Record. 15. 567-570. 
SULTAN, E.E. (1962) A f a c t o r i a l study i n the domain of c r e a t i v e 
t h i n k i n g . B r i t . J_. Educ. P s y c h o l . . 32. 78-82. 
SUTTON-SMITH, B. (1966) P i e g e t on play: a c r i t i q u e . 
P s y c h o l . Rev., 73. 104-110. 
SUTTON-SMITH, B. (1967) The r o l e of play i n c o g n i t i v e development. 
Young C h i l d r e n . 6_, 364-369. 
SUTTON-SMITH, B. (1968) Novel responses to to y s . 
M e r r i l l - P a l m e r Quart.. 14. 159-160. 
SUTTON-SMITH, B. (1971) A r e p l y to P i a g e t : a pla y theory o f copy, i n 
C h i l d ' s Play ( e d s . Herron, R.E. and Sutton-Smith, B.) 
New York: Wiley. 
SUTTON-SMITH, B. and ROSENBERG, B.G. (1961) S i x t y y e a r s of h i s t o r i c a l 
change i n the games of American c h i l d r e n . _J. Amerc F o l k l o r e . 74. 
17-46. 
TAYLOR, C.W. (1964) (ed.) C r e a t i v i t y : P r o g r e s s and P o t e n t i a l . 
New York: McGraw-Hill. 
TAYLOR, C.W. and BARRON, F. (1963) (eds.) S c i e n t i f i c C r e a t i v i t y : i t s 
Recocnitioni;and Development. New York: Wiley. 
TAYLOR, C.W., SMITH, W.R., and GHISELIN, B. (1963) The c r e e t i v e and 
other c o n t r i b u t i o n s of one sample of r e s e a r c h s c i e n t i s t s , i n 
S c i e n t i f i c C r e a t i v i t y : i t s Recognition and Development (eds. 
T a y l o r , C.W. and Barron, F.) New York: Wiley. 
TERMAN, L.M. (1926) Genetic S t u d i e s of Genius. V o l . I . 
Univ. of Stanford P r B s s . 
257 
TERMAN, L.M. and MERRILL, M.A. (1961) S t a n f o r d - B i n e t I n t e l l i g e n c e S c a l e 
(3rd R e v i s i o n ) Boston: Houghton M i f f l i n . 
THORNDIKE, R.L. (1963a) Some methodological i s s u e s i n the study of 
c r e a t i v i t y , i n Proceedings of the 1962 I n v i t a t i o n a l Conference on 
T e s t i n g Problems (ed. Gardner, E.F.) P r i n c e t o n , N.J.: E.T.S. 
THORNDIKE, R.L. (1963b) The measurement of c r e a t i v i t y . 
Teach. C o l l . Rec.. 64, 422-424. 
THURSTONE, L.L. (193B) Primary Mental A b i l i t i e s . Univ. Chicago P r e s s . 
THUR5T0NE, L.L. (1948) P s y c h o l o g i c a l i m p l i c a t i o n s of f a c t o r a n a l y s i s . 
Amer. P s y c h o l . . 3, 402-408. 
TORRANCE, E.P. (1959) E x p l o r a t i o n s i n c r e a t i v e t h i n k i n g i n the e a r l y 
school y e a r s : V I I I . I.Q. and c r e a t i v i t y i n school achievement. 
Minneapolis: Bureau of Educ. Res., U n i v e r s i t y of Minnesota. 
TORRANCE, E.P. (1960) E d u c a t i o n a l achievement of thes h i g h l y i n t e l l i g e n t 
and the h i g h l y c r e a t i v e : e i g h t p a r t i a l r e p l i c a t i o n s of the G e t z e l s -
Jackson study. Bureau of Educ. Res., U n i v e r s i t y of Minnesota. 
TORRANCE, E.P. (1961) Priming c r e a t i v e t h i n k i n g i n the primary grades. 
Elementary School J^., 62, 34-41 . 
TORRANCE, E.P. (1962) Guiding C r e a t i v e T a l e n t . Englewood C l i f f s , N.J.: 
P r e n t i c e - H a l l . 
TORRANCE, E.P. (1963) Education and the C r e a t i v e P o t e n t i a l . 
Minneapolis: U n i v e r s i t y of Minnesota P r e s s . 
TORRANCE, E.P. (1964) Education and c r e a t i v i t y , i n C r e a t i v i t y : Progress 
and P o t e n t i a l (ed. T a y l o r , C.W.) New York: McGraw-Hill. 
TORRANCE, E.P. (1965) Rewarding C r e a t i v e Behaviour. 
Englewood C l i f f s , N.J.: P r e n t i c e - H a l l . 
258 
TORRANCE, E.P. (1966) Torrance T e s t s of C r e a t i v e Thinking: Norms and 
T e c h n i c a l Manual. P r i n c e t o n , N.J.: Personnel P r e s s . 
TORRANCE, E.P. and GOWAN, J.C. (1963) The r e l i a b i l i t y of the Minnesota 
T e s t s of C r e a t i v e Thinking. Minneapolis: Bureau of Educ. Res.. 
Univ. of Minnesota. 
TUCKMAN, B.W. (1966) I n t e g r a t i v e complexity: i t s measurement and 
r e l a t i o n to c r e a t i v i t y . Educ. Psych. Measmt.. 26. 369-382. 
VAN MONDFRANS, A.P., FELDHU5EN, J . F . , TREFFINGER, D.J. and FERRIS, D.R. 
(1971) The e f f e c t s of i n s t r u c t i o n s end response time on d i v e r g e n t 
t h i n k i n g t e s t s c o r e s . P s v c h o l . I n The Schools. _8, 65-71• 
VANDERPLAS, J.M. and GARVIN, E.A. (1959) The a s s o c i a t i o n value of 
random shapes. ,J. Exp. P s y c h o l . . 57. 147-154. 
VARELA, J.A. (1969) E l a b o r a t i o n of G u i l f o r d ' s S . I . model. 
P s v c h o l . Rev.. 76, 332-336. 
VERNON, P.E. (1961) The S t r u c t u r e of Human A b i l i t i e s (2nd edn.) 
London: Methuen. 
VERNON, P.E. (1'964) C r e a t i v i t y and i n t e l l i g e n c e . Educ. Res.. .6, 163-169. 
VERNON, P.E. (1965) Environmental handicaps and i n t e l l e c t u a l development: 
P a r t I , B r i t . J . Educ. P s v c h o l . . 35. 9-20. 
VERNON, P.E. (1970) (ed.) C r e a t i v i t y . Harmondsworth: Penguin. 
VERNON, P.E. (1971) E f f e c t s of a d m i n i s t r a t i o n and s c o r i n g on d i v e r g e n t 
t h i n k i n g t e s t s . B r i t . J_. Educ. P s v c h o l . , 41 , 245-257. 
VINACKE, W.E. (1952) The Psychology of Thinking. New York: McGraw-Hill. 
WALLACH, M.A. (1970) C r e a t i v i t y , i n Carmichael's Manual of C h i l d 
Psychology (ed. Mussen, P.H.) New York: Wiley. 
WALLACH, M.A. and KOGAN, N. (1965) Modes of Thinking i n Young C h i l d r e n . 
New York: Holt, R i n e h a r t and Winston. 
259' 
'..'ALLACH, M.A. Bnd UINS, C.V/., J r . (1969) The Talented Student; A 
V a l i d a t i o n of the C r e a t i v i t y - I n t e l l i g e n c e D i s t i n c t i o n . 
New York: Holt, R i n e h a r t and Winston. 
WALLAS, G. (1926) The Art of Thoucht. London: Watts. 
WARD, J . (1967) An oblique f a c t o r i z a t i o n of Wallach and Kogan's 
" c r e a t i v i t y " c o r r e l a t i o n s . B r i t . J.. Educ. P s y c h o l . . 37, 280-382. 
WARD, W.C. (1966) C r e a t i v i t y and I m p u l s i v i t y i n Kindergarten C h i l d r e n . 
D o c t o r a l d i s s e r t a t i o n , Duke U n i v e r s i t y . 
WARD, W.C. (1968) C r e a t i v i t y i n young c h i l d r e n . C h i l d Devel., 39. 737-754. 
WARD, y . C , KOGAN, N. and PANKOVE, E. (1972) I n c e n t i v e e f f e c t s i n 
c h i l d r e n ' s c r e a t i v i t y . C h i l d Devel., 43, 669-676. 
WEI5BERG, P.5. and SPRINGER, K.J. (1961) Environmental f a c t o r s i n 
c r e a t i v e f u n c t i o n . Arch. Gen. P s y c h i a t . . 5_, 554-564. 
WEISSKOPF-JPELSON, E. and ELISEO, T.S. (1961) An experimental study of 
the e f f e c t i v e n e s s of brainstorming. J.. Appl. P s y c h o l . , 45. 45-49. 
WERTHEIMER, M. (1945) P r o d u c t i v e Thinking. New York: Harper. 
WESTERMAN, R. (1971) T e s t Atmosphere and Divergent Thinking. 
Undergraduate d i s s e r t a t i o n , Univ. of Durham. 
WHITE, K. (1968) Anxiety, e x t r a v e r s i o n - i n t r o v e r s i o n and di v e r g e n t 
t h i n k i n g a b i l i t y . J,. C r e a t i v e Behsv., 2., 119-127". 
WILLIAMS, T.M. and FLEMING, J.W. (1969) Methodological study of the 
r e l a t i o n s h i p between a s s o c i a t i v e f l u e n c y and i n t e l l i g e n c e . 
Devel. P s y c h o l . . J_, 155-162. 
WILSON, C. (1971) Convergent and Divergent Thinking and S t r a t e g i e s of 
Concept Formation. Undergraduate d i s s e r t a t i o n , Univ. of Durham. 
WILSON, R.C. (1958) C r e a t i v i t y , i n Education f o r the G i f t e d . Yearbook 
of the N a t i o n a l S o c i e t y f o r the Study of Education, 57, 108-126. 
WILSON, R.C., GUILFORD, J.P., CHRISTENSEN, P.R. and LEWIS, D.J. (1954) 
A f a c t o r - a n a l y t i c study of c r e a t i v e - t h i n k i n g a b i l i t i e s . 
Psychometrikai 19. 297-311. 
WITKIN, H.A. e t a l . (1954) P e r s o n a l i t y through P e r c e p t i o n . 
New York: Harper. 
WITKIN, H.A. e t a l . (1962) P s y c h o l o g i c a l D i f f e r e n t i a t i o n . 
New York: Wiley. 
YAMAMOTO, K. (1964a) Role of c r e a t i v e t h i n k i n g and i n t e l l i g e n c e i n 
high school achievement. P s y c h o l . Rep., 14. 783-789. 
YAMAMOTO, K. (1964b) Threshold of i n t e l l i g e n c e i n academic achievement 
of h i g h l y c r e a t i v e s t u d e n t s . J.. Exper. Educ.. 32. 401-404. 
YAMAMOTO, K. (1964c) A further a n a l y s i s of the r o l e of c r e a t i v e 
t h i n k i n g i n high-school achievement. J^. P s y c h o l . . 58. 277-283. 
YAMAMOTO, K. (1964d) Experimental S c o r i n g Manuals f o r the Minnesota 
T e s t s of C r e a t i v e Thinking. Kent, Ohio: Bureau of Educ. Res., 
Kent S t a t e U n i v e r s i t y . 
YAMAMOTO, K. (1964e) E v a l u a t i o n of some c r e a t i v i t y measures i n a high 
school with peer nominations as c r i t e r i a . J_. P s y c h o l . . 5B, 285-293. 
YAMAMOTO, K. (1965a) E f f e c t s of r e s t r i c t i o n of range and t e s t 
u n r e l i a b i l i t y on c o r r e l a t i o n between measures of i n t e l l i g e n c e and 
c r e a t i v e t h i n k i n g . B r i t . J.. Educ. P s y c h o l . . 35. 300-305. 
YAMAMOTO, K. (1965b) " C r e e t i v i t y " - a b l i n d man's re p o r t on the 
elephant. ^J. " C o u n s e l l i n g P s y c h o l . . 12. 428-434. 
YAMAMOTO, K. (1965c) V a l i d a t i o n of t e s t s of c r e a t i v e t h i n k i n g : a 
review o f some s t u d i e s . E x c s p t . C h i l d r e n . 31. 281-290. 
YAMAMOTO, K. and FRENGEL, B.A. (1966) An ex p l o r a t o r y component a n a l y s i s 
of thB Minnesota T e s t s of C r e a t i v e T hinking. C a l i f . J,. Educ. Res.. 
17, 220-229. 
